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LAWS. 



SECTION L— Design. 

1. The United Sbbtice Institution is founded as a central Repo- 
sitory for objects of Professional Art, Science, and Natural History, and 
for Books and Documents relating to those studies, or of general 
information. The delivery of Lectures on appropriate subjects is 
included in the design of the Institution. 

SECTION II.—CoBiPosiTioN. 

1. The Members shall consist of Princes of the Blood-Royal ; Officers 
of the Navy, Army, Marines, Regular and Local Militia, East India 
Company's Land and Sea Services; Lords Lieutenants and Deputy 
Lieutenants of Counties ; Yeomanry ; all persons who may have retired 
from any of the above services or capacities ; Civil Functionaries, who 
are or have been attached to the Naval and Military departments ; and 
Navy and Army Agents. 

2. Grentlemen above the age of Fifteen, whose names are on the list 
of the Commander-in-Chief for commissions in the Army, and who are 
recommended by two Members of the Institution on their personal 
knowledge, shall be admissible to become Pbovisional Members of 
the Institution, from year to year, under the regulations of Section IV., 
on payment of the Annual Subscription; such Provisional Members, on 
obtaining their commissions, becoming Ordinary Members on payment 
of the Entrance Fee. 

SECTION IIL— GOVEBNMBNT. 

1. There shall be Patrons and Vice-Patrons. 

2. The following Public Officers shall be invited to hold the office of 
Vice-Patron ex officio. 

The First Lord of the Admiralty. 

The Commander-in-Chief of the Forces. 

The Vice -Admiral of the United Kingdom. 

The Lord Lieutenant of Ireland. 

The Master- General of Ordnance. 

The Secretary-at-War. 

The Chairman of the Court of Directors of the H. E. L Company. 

The Deputy>Chairman of the Court of Directors of the H. £. I. Company. 

The Director- General of Military Hospitals. 

The Director-Greneral of the Ordnance Medical Department. 

The Inspector- General of Naval Hospitals. 

3. There shall be a President and twelve Vice-Presidents. 

4. The Officers of the Institution shall consist of 

A Secretary and Curator. 

5. Twenty-four Members shall constitute a Go\3Ji<wX ^^I'^Jkasyw^^eav's^iJ^' 
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6. Eight Members of the Council shall annually go out by rotation. 
The Council shall submit to the Annual General Meeting a list of 
names, from which the vacancies may be filled. Three of the Members 
going out shall be eligible to be re-elected. 

7. The Vice-Patrons to be Honorary Members of the Council. 

8. The President and Vice-Presidents to be ex-officio Members of the 
Council ; and the President, or senior Vice-President, to preside at its 
meetings. 

9. Two Vice-Presidents to undertake, monthly, the office of Visitors, 
to inspect the Institution and its affairs, making a report thereof to the 
Council. 

SECTION IV. — Candidates liable to be Balloted foe. 

1. Ketired Officers, civil fonctionaries, and candidates for commis- 
sions, referred to in Section 11., and Navy and Army Agents, shall 
be submitted for election to the Council of Management, specially 
assembled. 

2. A List of such Candidates, signed by the Secretary, shall be put 
up in the Library, fourteen days previous to the ballot. 

SECTION v.— HoNOBAET Mbmbbes. 

1. Foreigners of Distinction maybe admitted Honorary and Corres- 
ponding Members. 

2. Eminent Individuals and Benefactors to the Institution, not 
otherwise eligible, may be admitted Honorary Members at the discretion 
of the Council, on specific grounds. 

3. The Corps Diplomatique shall be invited to become Honorary 
Members; and shall be privileged to submit the names of foreign 
noblemen and gentlemen, resident in England, to the Council, in order 
that the same courtesy may be extended to them, for the space of 
Three Months: this privilege to be renewed to such strangers, if 
desired, on the written application of their respective Ambassadors, or 
at the recommendation of some Member to whom they may be personally 
known. 

4. Foreign Naval and Military Officers may be admitted Corresponding 
Members. 

5. Ladies who contribute to the Institution may be admitted Honorary 
Members, at the discretion of the Council. 

SECTION VI.— SuBscBiPTioNs. 

1. An entrance fee of One Pound shall be paid by all Members on 
joining the Institution. 

2. The Annual Subscription shall be not less than Ten Shillings, 
due on the 1st of January. 

3. The payment of the sum of not less than Six Pounds, in addition 
to the Entrance Fee, shall constitute a Member for Life. 
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4. Any Member failing to pay his annual subscription for two suc- 
cessive years, shall cease to be a Member, unless the Council should see 
reason to decide otherwise. 

5. Members withdrawing from the Institution, re-admissible only on 

payment of arrears, unless the Council should see reason to decide 

otherwise 

SECTION VII.— Mode op Voting. 

On all questions to be decided by Vote, the mode of voting shall be 

by Ballot. 

SECTION VIII.— Gbnbral Management. 

1. The affairs of the Institution shall be conducted by the Council of 
Management ; who shall be empowered to make such Regulations, con- 
sistent with the fundamental Laws, as they may from time to time deem 
necessary. 

2. Five Members of the Council shall constitute a Quorum. 

SECTION IX.— Funds and Expenditure. 

1. The Management of the property, receipts, and payments of the 
Institution shall be confided to the Council, who will authorise every 
payment by an order, signed by the Chairman of the Meeting, and 
another Member of Council present, and countersigned by the Secre- 
tary. 

2. That the United Service Institution neither shall nor may make 
any dividend, gift, division, or bonus in money, unto or between any of 
its Members, out of its present property, or out of any property which 
it may hereafter acquire, and that the whole of its property, both present 
and future, shall be exclusively applied for carrying into effect its design 
as a central Repository for objects of Professional Art, Science, and 
Natural History, and for Books and Documents relating to those 
studies, or of general information, and likewise for the delivery of 
Lectures on appropriate subjects. 

SECTION X. — Trustees and Auditors. 

1. There shall be three Trustees, appointed at a Special Meeting, 
in whose name all securities shall be taken, Government or other public 
funds be bought or sold, and purchases and investments made of all 
sums of money, which there shall not be present occasion for expending, 
or otherwbe disposing of, for the use of the Institution. 

2. The matter of such trust, however, to be subject to the control of 
the Council of Management,— and the Orders in writing of the Chair- 
man then presiding at a Board assembled, countersigned by the Secre- 
tary, shall be obligatory upon, and a justification of, the Trustees, as to 
any such purchase, sale, investment, or disposal. 

3. Auditors, not Members of the Council, shall be named at each 
Annual Meeting to audit the accounts of the year next ensuing. 

4. As soon after the Audit as may be, and fourteen days bef<^\:^ "VIcl^ 
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Annual Meeting, the Council shall cause an abstract of the Accounts ot 
the Institution of the current year, and an estimate of the probable 
expenses of the ensuing year, to be laid upon the Library table, for the 
inspection of the Members. 

SECTION XL— Gbneeal Meetings. 

1. A General Meeting shall be annually held on the first Saturday in 
March ; that day being considered the Anniversary of the Institution. 

2. The Council of Management may call a General Meeting on giving 
fourteen days* notice, — which notice must be suspended in the Public 
Rooms or Library, specifying the object or objects in contemplation, 
and explicitly stating that the discussion shall be strictly confined to 
those objects, 

3. The Council shall call a General Meeting, on the written requisi- 
tion of Fifty Members, subject to notices and restrictions similar to the 
preceding. 

4. All notices of such Meetings, called by the Council, must be signed 
by at least Five of its Members. 

SECTION XIL — Making oe Repealing Laws. 

Should it be proposed to make or repeal a fundamental Law, the 
proposition to such effect, signed by the proposer and seconder, shall be 
suspended for fourteen days in the Library ; the question to be then 
determined at the next General Meeting, by a majority of at least two- 
thirds of the Members present. 

SECTION XIIL— Contributions. 

The name of each Contributor shall be recorded, with a specification 
of the gift. 

SECTION XIV.— Hours op Reception— Visitors. 

1. The Rooms of the Institution shall be open daily (Sundays ex- 
cepted), from eleven o'clock in the morning until five in Summer, and 
four in Winter ;* — the Library alone being kept open for the use of the 
Members till eight in the evening, during the whole year, Fridays 
excepted, on which day the Museum will be closed to visitors. 

2. Members to have the privilege of introducing visitors to all the 
rooms except the Library, first inscribing the names of such visitors in 
a book to be kept for that purpose. 

SECTION XV.— Expulsion. 

1. Any officer who may quit the service from causes afiecting his 
character as a gentleman, shall cease to belong to the Institution. 

2. Any Member who shall wilfully and pertinaciously contravene the 
Regulations,— or who shall advisedly do anything to the injury or dis- 
honour of the Institution, shall be liable to expulsion. 

* Winter months — October to March, inclusive. 
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ADDRESS 

Delivered on Monday, 18tli May, 1857, by Colonel th£ 
Hon. JAMES LINDSAY, Chainnan. 

Gentlemen, 

In commencing our Course of Lectures and Evening Meet- 
ings for this year, I hope you will permit me before we begin 
to make a few observations to you upon the state and prospects 
of this Institution. 

I will first allude to the financial position. You will recol- 
lect that about five years ago, after we had spent the greater 
portion of our capital in building a Lecture Theatre and in 
improving the accommodation of the Institution, and were in 
fact for the first time in a position to carry into effect its original 
design, we were suddenly surprised by a demand on the part 
of the parish for poor's and other rates from which we had 
hitherto been exempt. Against this claim we appealed, but 
by an unexpected and adverse decision of the Court of Queen's 
Bench, we were burthened with an increased expenditure of 
130Z. a-year. This entirely paralysed our action, and made a 
demand upon our resources which we have been as yet unable 
to meet. 
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The effect has been that, for the last five years, with the 
exception of 1853, the ordinary expenditure has exceeded the 
ordinary income. You are aware that by the rule and practice 
of the Institution all Life Subscriptions must be funded, as being 
the capital of the Institution ; this being the course not only due 
to those who compound for Life, but a practice dictated by policy 
and prudence. We have been unable to continue this course of 
action, and are now in debt to our capital upwards of 200Z. 
But this is not all. For the last ten years we have had to 
pay a rent of 2001. a-year to the Crown, which with other 
charges amount to no less than 430Z. a-year, being equal to 
one-third of the ordinary income, and to the subscription of 860 
members. It is unnecessary for me to trouble you with any re- 
marks upon the sort of almost checkmate such a burden imposed. 
Though our position may be at present unsatisfactory, yet there 
is hope in the future; for after years of perseverance we have at 
last succeeded in obtaining the countenance of the Government, 
who, though unable to remit the charges we have to pay, have 
proposed to give us a sum with which to pay them. This will 
restore us to that position we were in ten years ago, but with 
this drawback, that, whereas our income &om annual sub- 
scriptions was about 1,400/. a-year, it has now fallen to 1,200/. 
a-year. 

I must now draw your attention to what must be admitted*— 
that we do not enjoy that hearty support which an institution 
of this description ought to receive from the oflEicers of both 
army and navy. The subscription of ten shillings a-year is so 
insignificant that it is impossible to suppose for one moment 
that it deters many from becoming members. We must 
therefore look to those natural causes which to some extent 
govern men. The two services (and in the military I include 
the East India, Militia, and Yeomanry services) are composed 
of officers who are serving their coimtry in different localities — 
some in remote stations at home, others in distant colonies. 
To give an institution of this description any chance of suc- 
cess, it must be in London, where all facilities and appliances 
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exist to bring it to the highest amount of perfection. At the 
same time, it is evident that even those officers who are serving 
at home only visit London occasionally, and when they do, 
they have probably engagements which during the short time 
they are here present greater attractions than this Insti- 
tution can afford. It must also be remarked that during the 
last few years the officers of the army have considerably 
changed. The greater portion of the officers have entered the 
service during the time the Institution has been tmable to 
exert itself, and have therefore little or no knowledge of its 
existence, character, or object. This is no doubt to be as- 
cribed to the resources of the Institution not permitting that 
extensive printing, advertising, and circulation, which would 
keep it prominently before the services : these causes and the 
effect of the late war have at any rate produced th^ following 
results^ shewing a considerable falling off in the officers on full- 
pay since 1844; as the table which I now hold in my hand 
will show. 





1844. 


1867, 


Household Cavalry 


24 


. 49 


Cavalry 


129 


69 


Artillery 


167 


94 


Engineers 


123 


84 


Guards 


140 


226 


Line 


584 


189 


Navy, all ranks 


845 


556 


East Indian Service 


165 


151 



So that, except in the Household Cavalry and Infantry, from 
whom a unanimous support may naturally be expected in con- 
sequence of their station in the metropolis, there has been a 
large decrease of members. 

It is evident that we must seriously consider in what manner 
We must recruit our numbers, for on numbers, from the small- 
ness of the subscription, we must rely* It is only reasonable 
to suppose that there is a certain class of officers of ample means^ 
whoj if they were aware of our requirement ^xA ^^x^ ^o^^ 

b2 
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vinced that the Institution deserved professional support, 
would from professional esprit and pride give their assistance. 
But there is another and the larger number who with reason 
urge that the Institution is of no immediate benefit to them, 
and consequently they are unwilling to subscribe to it. I hope 
the time is approaching when we may not only increase our 
numbers from a feeling that officers are supporting an Institu- 
tion which the services ought to be proud to call their own> 
but that we shall be able to give our absent members some- 
thing in return for their subscriptions, and keep them ac- 
quainted with all that goes on within our walls. The income 
set free by relief from taxation will enable us to print and cir- 
culate a Journal of our Proceedings. And here let me say, 
that I conceive nothing could be more fatal to our interests 
than to rely upon anything else than our own exertions, and 
the voluntary support of officers. Beneficial as the relief ex- 
pected may be, if our numbers become reduced, we should 
soon be no better off than we have hitherto been. Our course 
must be, not only to maintain our present strength, which re- 
quires recruiting for the supply of vacancies to the number of 
140 a-year, but to increase this number largely, and we 
require not less than 500 new members to place the Institution 
in that position which can render it thoroughly effective. 

I will now say a few words as to the course we propose to 
pursue to raise the position of the Institution. All other 
professions have establishments for imparting professional 
knowledge and general information. In the learned and 
scientific societies of the country, naval and military science 
has been hitherto unrepresented and unrecognised; it is the 
province of this Institution to fill that vacancy and become 
to the services what the museum in Jermyn Street is to 
geology, and that of Kew to botany. We have among our 
members officers of the highest talent and ability, eminently 
capable of imparting the knowledge they have acquired, and of 
giving the service the benefit of their experience. The pro- 
fessional papers of the Royal Engineers are of the highest 
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order, and amply prove what I say. We hope to obtain the 
service of distinguished officers for our Lectures, and abeady I 
am glad to say that Colonel Dixon of the Royal Artillery, 
Colonel Wilford of the Hythe establishment, the Chaplain- 
General, and Colonel Macdougall of the Sandhurst College 
have granted their services. We propose also to continue meet- 
ings for the purpose of discussing professional and scientific ques- 
tions, and to encourage inventors to exhibit and explain such 
inventions as have connection with the professions. It must 
also be remarked that articles of warlike character are placed 
for exhibition in the Society of Arts, whereas, if this Institution 
held the place in a professional light which it ought to do, 
such articles should be exhibited here. It will be the duty of 
the Council to provide the means of facilitating such exhibi- 
tions. In the Journal of Proceedings we propose to print the 
lectures, or an abstract of the lectures, and the discussions which 
take place. The numbers will be issued three or four times a 
year, and sent to all members serving in other parts of the 
coimtry and in the Colonies. They will contain every informa- 
tion connected with the Institution — ^the new members ; a list of 
donations and presents; and we shall form two scientific 
Committees, one Naval, the other Military, for the purpose of 
assisting the Council in all questions relating to science. 

In this manner we hope, by giving officers a quid pro 
quOy by making the Institution practically useful, by promot- 
ing and encouraging information which must be beneficial, to ob- 
tain the hearty concurrence of the officers of the several services 
—a course which, we trust, will not only raise the character of 
the Institution, but the character of those who compose it. 

In pursuance of the plan detailed, we propose to send an 
address to the officers of the several services, detailing our 
objects and requesting their support. We have received an 
expression of cordial good-will from many general officers of 
districts, and from many of our members in different stations. 
Though for reasons already expressed we may not be so successful 
as we would wish, yet the address will have the effect of im- 
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pressing our designs upon the officerd and make them acquainted 
with the merits and objects of the establishment. 

We have also reason to hope that we may receive support 
from the collateral services of the Yeomanry and Militia. In 
these two services there exists considerable military esprit, and 
a great anxiety to assist the welfare of military Institutions. 
Several of the most zealous of their officers — Colonel Adair, 
Colonel Gilpin, and Colonel Smyth—have recently joined the 
Institution ; while the late Speaker of the House of Commons, 
one of the most distinguished commanders of Yeomanry corps, 
became one of our life-members last year. 

Upon the whole we have every reason to be sanguine for the 
future, and that we have passed the most difficult period of our 
career; and I trust it will be the pleasing duty of the future 
Chairman of the Council, in opening the lecture season, to 
congratulate you upon the successful progress of professional 
science, as developed by the proceedings of this Institution. 

Gentlemen, before I sit down, I cannot help drawing your 
attention to the loss which we sustained a few days ago, by the 
death of Lord Sadstock. He fulfilled the duties of Chairman 
of the Council of this Institution upon two occasions, and every 
one who was acquainted with him must bear testimony to the 
kindness of his disposition, and the high character which he 
bore, not only as a naval officer, but as a person who in his 
sphere of life was noted for every charitable and benevolent 
action. He was one of our Vice-Presidents also, and it is a loss 
which we most deeply deplore. 

We have also to regret the loss we have sustained by the 
death of our Secretary. As you all know, Mr. Tonna had for 
some years been in a declining state of health which almost 
incapacitated him from work — in fact we may say that we 
have been without a secretary for some time. He devoted the 
best part of his earlier life to the Institution. He was a man 
of very considerable acquirements, and, previous to his long 
illness, the Institution derived great benefit fix)m his attention 
and abilities. He died a month ago, and it became our duty 
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to fill up his place, and I have now to introduce to you Captain 
Burgess, who is now on my right hand, whom the Council 
at the last meeting elected to act as Secretary and Curator 
to this Institution. I must say that the Committee which 
had to investigate the testimonials produced upon that 
occasion were perfectly satisfied of his qualifications to act in 
that capacity, and from what I have seen of Captain Burgess 
since he has been here, I am sure that he has anidously devoted 
himself to the benefit of the Institution, and I feel certain that 
the members of the Institution will cordially coincide with the 
Council in the choice which they have made. 



LECTURES. 



Fridays, May 1 and 8, 1857. 
Colonel the Hok. JAMES LINDSAY in the Chair. 

ON FIELD FORTIFICATION. 

By Captain Lendy, Jxxle of the French Staffs Director of the Military 

Institute of Sunhury. 

It ought never to be lost sight of that in every descriptiozi of war- 
fare fortification is only an accessory, destined to increase the power 
of resistance of troops ; and that works, particularly in the field, are 
only iresorted to when we are weaker than our adversary. Fortifi-* 
cation should not, therefore, paralyse the action of the troops, as has 
too often been the case, but give full scope to their efficacy. 

Cavalry can only act offensively; infantry and artillery can act 
both on the offensive and the defensive, and for the latter alone is 
fortification employed. It should at the same time protect them, 
and enable them to concentrate their fire so as to give it its fullest 
effect, conditions concisely expressed by a celebrated engineer, " It 
must cover and flank" To these we might add, it must also make the 
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most of the ground, for, in fortification more still than in tactics, it is 
true that bravery is worth more than numbers, but the nature of the 
ground is often of more use than bravery. 

The study of topography is therefore the necessary complement of 
that of fortification, and, to obtain good results, both sciences should 
be learned simultaneously. 

The attack of fortifications is also entrusted to infantry and cavalry 
alone. 

We sometimes hear of cavalry storming field-works. This is 
wrong. Cavalry cannot storm a work ; but it may turn it, and when 
the gorge is not defended by palisades, barriers, &c., it can rush on 
the garrison, and become master of the intrenchment. At the battle 
of Borodino (1812), the French cavalry thus took the Bussian 
redoubts. A similar occurrence had taken place in 1760, near 
Weissen-Hirsch, when the Austrians were marching to the relief of 
Dresden. 

Every one will readily understand the destination of the various 
parts of a work, the ditch, the parapet, the glacis, &c., and even 
calculate the dimensions of profiles. The nature and value of the 
different obstacles, such as palisades, chevaux-de-frise, &c,, as well 
as the employment of artillery, wiU not long remam a mystery to the 
student. There will be no difficulty in remembering the different 
names given to the various tracings, and in appreciating the defects 
of imdefended and dead angles on one hand, and the advantages of 
cross and flanking fire on the other; but what is not easily learnt is 
the application of these tracings to varied ground, so as to derive the 
greater protection and advantage from a limited amount of labour 
and time. Every other question of fortification sinks almost into 
insignificance before the ** selection of a proper outline ; " it implies 
both experience and ingenuity, and it is there that fortification is no 
longer a civilian's but a soldier's science. For the attack, this inti- 
mate knowledge of the ground, blended with that of the tracings, are 
again the chief requisites of a good engineer. 

In selecting an outline, it is obvious that the ground is the first 
element to be considered, but it is not the only one: we must also 
bear in mind the end for which the work is designed, and the force 
of the garrison destined for its defence. Again, the amount of 
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labour, and the time required to throw up the work, may further 
induce us to modify this outline. 

With regard to the ground, and the purpose of the work, no 
absolute rule can be laid down; here all is lefl to the ingenuity of 
the officer, and none should ever forget that it is not bj difficult and 
complicated tracings that he will display his skill. 

If a bridge thrown across a river is to be defended by a work, the 
figure shows that a redan would not answer the purpose if the river 
ran in a straight line; the assailant being in fact unexposed in 
his approach on the ground A and B; this outline would, on the 




contrary, be good when the river presents sinuosities ; the lunette 
should be preferred on the first supposition. 




If a marsh or gi'ound impassable to the enemy is in the vicinity 
of a position, it would be absurd to place a face parallel to the 
obstacle, since its fire would be lost; on the contrary, in directing a 
salient towards it, we at once obviate the want of fire on the capital. 





If a work must be thrown up close to a commanding height, the 
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otttUnes 1, i, S, would give faces exposed to enfilade and reverse 

fire; the outline i should be preferred. 



If the work is to be constructed in a valley between two com- 
manding heights, outline 1 would ag^ be absurd, so would be any 
other but figure 2, 



Agtun the redoubt 1 has all its faces exposed to enfilade and 
lererse fire, while redoubt 2 has better couditious. 
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Examples of ihia kind ooald be multiplied ad infiutum^ but a 
perusal of former campaigns is the best exercise that can be recom- 
mended to an officer desirous, in time of peace, of acquiring informa- 
tion, if not experience, on this delicate subject. 

To fix the strength of a garrison, it is usual to compute two men 
for every yard of the crest of the parapet in open works, thus :— a 
redan destined for eighty men should have forty yards of parapet. 
Besides the men stationed on the banquette, a reserve is placed on 
the terreplein ; it is generally a third of the whole garrison. 

If a lunette having ninety yards of parapet is to be garrisoned, the 
detachment should muster 270—180 on the banquette, 90 forming 
reserves. 

If two files of men be judged necessary for a good defence, the 
garrison should.be calculated in the same manner: 860 for the 
banquette, 180 for the reserves. The same data will serve for lines; 
but, as these are defended by numerous armies, the calculation need 
not be very exact, inasmuch as there is a sufficient number of men 
to line the banquette in one, two, or three files. 

When the work is an inclosed one, the terreplein must afford 
sufficient accommodation to the defenders for bivouacking, and its 
surface must enter into this calculation, fifteen square feet being 
allowed for every man. The dimensions of inclosed works are 
determined from this condition. Let us suppose a square redoubt. 
It is clear that the distance between the crest and the terreplein being 
four yards (about), a square redoubt with faces equal to eight yards 
would have no terreplein, and could not therefore be occupied. 



In increasing the dimensions of the faces, the surface of th^ 
terreplein increases rapidly, and the length of the face can be calcu- 
lated so as to give sufficient surface for its garrison. In supposing 
one man per yard of parapet, and no reserve, it is found that the 
smallest square redoubt would have fifty-eight feet for side, and 77 
men for garrison. But a work of this description is also impossible: 
the terreplein would be so crowded, that room would not even be 
left for the fall of a shell. 
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To obtain a work giving sufficient accommodation, it is necessaij 
to count a reserve of one third, and a minimum redoubt is obtained, 
fit for occupation. With two men per yard, or three, the mininum 
can be found. 

In making this calculation, when artillery is employed, it must be 
borne in mind that a gun takes 15 feet of parapet, and requires 
from 400 to 600 square feet of the terreplein. About 500 feet are, 
besides, taken by the mask of earth (traverse), usually con- ^__^ 
structed in these inclosed works to mask the passage lefl for I I 
the entrance and egress of the garrison. By the same con- '"^■■=-' 
sideration, the minima of pentagonal or hexagonal redoubts would 
be found. 

As for Star Forts and Bastioned Forts, there is no need of making 
such calculation for them, because there is always more interior 
space inclosed than is required for the garrison. 

The minimum of such works is obtained from other considerations. 
For Star Forts, the faces should not be less than 30 yards, to avoid 
dead angles, which gives 360 yards of parapet for 6 salients and 
1080 garrison; 480 yards for 8 salients and 1440 men; and for 
Bastioned Forts the length of the smallest fronts has been shown 
to be equal to 200 yards. The perimeter of a square fort with 
perpendicular ^th. and face ^th is equal to 920 yards, and has a 
garrison of 2760 men. 

The force of a detachment being known, the perimeter of an open 
work calculated on the base above-mentioned, -Jrd of the force (l-rds 
for the banquette, ^rd for the reserve), the choice of the outline will 
depend upon the amount of labour and the intrinsic value of the 
work. Thus, instead of a redan, having a development of parapet of 
180 yards, and faces of 90 yards, a double redan would be better. 





In the same manner, instead of throwing up a redoubt of 360 yards 
perimeter, a Star Fort should be constructed, since its defence is 
better, and the amount of labour the same. Again, to a Star Fort 
of 920 yards parapet^ a Bastioned Fort should be preferred. 
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After the selection of a proper outline, the chief point to which 
an officer ought to direct his attention is the execution of the work 
itself. A work, however good on paper, is not a work until it is 
altogether executed and ready for use. Here again " practice " is 
the only book to be studied on this important subject. 

Field-works are often thrown up in a great hurry, and care must 
be taken not to begin a work unless there is a certainty of having it 
completed in due time. The following data will serve as a basis, in 
supposing the number of men employed on the d^blai to be the 
greatest possible:— 

A work of 8 ft. relief, with parapet 9 ft. thick, requires 8 days. 
)> 7 ft. „ 7 ft. „ 6 „ 

. „ 6i ft. „ 6 ft „ 4 „ 

» 6 ft „ 4 ft. „ 2 „ 

To obtain approximately the time required for a work of greater 
relief, multiply the thickness of the parapet by that of the relief, 
expressed in yards ; the product gives the number of days. A work 
ten feet high, with a parapet twelve feet thick, will then require 
about 3-3x4:==« 13-2, between thirteen and fourteen days. In 
urgent cases, this tune may be reduced by half in excavating on both 
sides. 




It is not always possible in the field to throw up works with 
accuracy. The chief of a detachment, when receiving news of the 
arrival of the enemy, cannot waste time in calculations, but he sets 
his men to work at once, and makes them excavate a trench that 
will give a Cover, which, time permitting, is afterwards converted 
into a regular breast- work. Tools may be wanting, then recourse is 
had to such accidents as the ground may present. It would require 
volumes to enter into the never ending details of the peculiar circum- 
stances in which the vicissitudes of war may place an officer. If he 
be well acquainted with the spirit of fortification, it matters but 
little if he cannot recollect figures and dimensions ; his sagacity wiU 
suggest what is best to be done. 

it is needless to tell him that if he has to defend a village against 
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an enemy having artillery, he must remove the thatch from the roofs, 
barricade the streets, &c. 

A mere wall will become for him a good cover. 

A hedge, with little trouble, will be transformed into a breast-work. 

The slope of a hill, by merely cutting down the inequalities it 
presents (an operation called scarping), will render his position dif- 
ficult of access. 

The more one investigates this subject, the more convinced one 
becomes that military history is the best complement of all military 
sciences. There indeed we see that much can be done with little 
means. 

In India sim-dried bricks, mud, and even tiers of camel saddles 
have served to construct intrenchments. At Paris paving-stones 
have answered the same purpose. At the attack of Edinburgh 
(1688), at Fort San Christoval (1810), at Burthpoor (1825), in 
America, <&c., cotton bales and wool packs proved of great ad- 
vantage. At Lisbon (1810) scarping was employed on a large 
scale. At San Sebastian (1812) a redoubt was erected with casks 
to support the trenches of attack on the isthmus, &c» 

A garrison in the defence of a fortress is often, if not always, 
obliged to have recourse to field-works. 

When ravelins and bastions have been breached, permanent for- 
tification has fulfilled its part, and the defence of the breaches may 
be considered as a branch of field fortification. It is indeed the 
most important item of the defence, and military histoiy proves that 
a determined garrison can, by skilful dispositions, fight at a very 
great advantage at that critical period. 

When the Constable of Bourbon had ruined the ramparts of Mar- 
seilles in 1544, the breaches were so skilfully and gallantly defended, 
that the Imperialists were compelled to raise the siege. 

At Maestrichtj in 1676, a French garrison of 6,000 men so 
vigorously fought for the defence of the breaches, that the Prince 
of Orange was obliged to give up any further attempt, and to retire 
with a loss of 12,000 men. 

The breaches of Turin (1706) were defended by large fires, and 
successfully too. 

St. Jean d'Acre was besieged in 1799 by Napoleon, and, although 
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the ramparts had been oyerthrown, all assaults proved iinsuccessful| 
and the French had to retire, leaving their guns behind them. 

In many other instances the Turks have given us a good example 
to follow, especially in the Russian campaign of 1828. 

At Badajoz, in 1811, the English were repulsed at every assault 
In 1812, the same place again resisted, and if Greneral Picton 
had not surprised the Castle of San Christoval, the vigorous defence of 
the breaches would again have saved the place. 

Even when the besiegers have gained a footing in a fortresfly all 
hope of ftirther resistance is not lost. 

Prince Eugene at Cremona was obliged to retreat; so were the 
English at Berg-op-Zoom. At Saragossa, in 1809, the French had 
to besiege almost every house. 

Fortification, it cannot be repeated too often, is only an acceieory: 
the best work is a solid regiment, the best fortress a good army. The 
defensive in war is to be avoided. When therefore art is employed 
to increase the power of resistance of troops, it should be so con- 
trived as to enable the defenders to assume the offensive when a 
favourable opportunity presents itself. Continuous tracings should 
be carefully avoided, and preference given to lines with intervals. 

During the seventeenth and even the eighteenth century, continued 
lines were frequently employed to cover an army engaged in besiege 
ing a fortress, or to defend a position ; but experience has rendered 
us wisel", and we no longer employ them in a siege, but have recourse 
to the lines with intervals whenever we require to defend a position 
of some extent. 

At Arras, in 1634, Turenne made three Mse attacks on the lines 
constructed by Cond6 and the Archduke Leopold, and succeeded in 
forcing them. 

In 1656, at Valenciennes, the lines of Turenne were also forced 
by Cond^. 

In 1706, at Turin, Prince Eugene defeated Marsin, who awaited 
him behind his lines. 

In 1798, the Prince of Cobourg, commanding the Austriaii forces 
(60,000), was attacked in his lines at Wattignies, by General 
Jourdan, at the head of 40,000 French troops, and was compelled to 
raise the blocus of Maubeuge. 

It was during the Sev^ Years War that the Prussians and 
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Austrians had recourse to powerful combinations of lines with 
intervals. The most remarkable were those of the King of Prussia, 
near Jauemig ; those of H.R.H. Prince Henry, near Liebenthal, in 
1759; those at Colberg, in 1761; and those of the Austrians at 
Dippoldiswalde, in 1759; at Roxdorff, in 1761 ; and upon the high 
EulengebUrge, in 1762. In the Peninsular war the most celebrated 
were those constructed at Torres Vedras, by the Duke of Wellington, 
in 1810. 

With regard to the employment of fortifications for the defence of 
a country, it may be observed that fortifications have been employed 
to defend frontiers more by routine than from imperious necessity. 
Systems, too, have been proposed for that purpose. The most 
ancient plan, which bears the name of Vauban, although this 
engineer oflen complained that too many fortresses were built, is 
designed to cover a frontier with a triple line of fortified places, with 
the view of detaining the invader as long as possible with small 
forces whilst an army is being organized. 

At present, however, invading armies are numerous enough to 
pass between these lines without having much to fear from their 
small garrisons, and the examples of Holland in 1794, and of France 
in 1814, lead us to inquire whether this enormous outlay on artificial 
defences is not altogether useless. 

We have seen the Eomans at Trasimene and Cannes, Hannibal at 
Zama, Scipio at Thapsus, Sextus at Munda, Melas at Marengo, 
Mack at Ulm, Brunswick at Jena, defeated, and unable to rally their 
forces even amidst their fortresses, and close to their capitals.* 

In this system, routine had the greatest part. Afler the struggle 
of the middle ages, Europe was seen dividing itself into a limited 
number of kingdoms; these swallowed up the states of smaller 
importance, enlarged themselves by the addition of dukedoms and 
earldoms, and sought to establish themselves on strong bases. Of all 
fortifications, those which nature supplies are still the best; but 
every state could not succeed in obtaining for itself such boundaries j 
even to the present day the coincidence of political with natural 
divisions is regarded as an impossibility. It happened that to 
restrain a too warlike nation— to keep in check a too powerful 

* Montholon, MitMtres de NapoUon, tome ii. p. 20. 



ON FIELD FOBTIFICATION. 17 

country — the European states imposed on each other frontiers of an 
irregular shape. The consequence was, that in order to protect the 
defenceless part of these frontiers and to close the openings, citadels 
were erected. Political events changed, aiid with them the frontiers 
advanced or retreated as the tide of the sea. At every change the 
same phenomenon took place, and it is in this manner that the 
surface of European states offered so great a number of fortified 
towns, scattered mthout any apparent combination. 

In France^ Yauban and his successors improved all these fort- 
resses, and, as several lines were foimd to exist, it was taken for 
granted that they were built according to the regular system 
alluded to. 

It has been said in defence of this system, and it is still re- 
peated, that an invading army would not dare to venture in a 
hostile coimtry leaving several fortresses in its rear, because its com* 
munications would be cut off. But the invading army is exposed 
in a limited hiunber of points only to the combined and therefore 
imcertain attacks of the garrisons, each about 6000 men strong. 
What may be the strength of the invader ? Experience shows that 
there is no exaggeration in valuing it at 300,000 men. If this army 
leaves on the frontier a corps of 50,000 men to observe the fortresses, 
their garrisons could not go far off without exposing themselves to 
be carried off by a much superior mass, and ihere will be still lefb 
250,000 men to march into the interior of the country. • But they 
would not dare do so! Why? The defensive army, already inferior 
since it is on the defensive, has been diminished, owing to the ne- 
cessity of placing garrisons in every fortress— in every onCj since it 
is not known which of them the invader intends attacking. For a 
frontier of 150 miles, requiring about 21 fortresses, the defensive 
army loses 125,000 men condemned to remain inactive ! If in 
1814 Napoleon had not scattered garrisons in Dantzick, Homburg, 
Magdeburg, Wurtzburg, Glogau, &c., and had collected these forces 
on the Bhine, they would undoubtedly have delayed, if not altogether 
prevented, the invasion. The great accumulation of fortified places 
on a frontier has, besides, the inconvenience of entailing a very 
heaVy expenditure on the State. Valuing the mean cost of a fortified 
town at 600,000/., how many millions will be swallowed up by a 
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frontier 150 in length? Look at France, who numbered 186 
fortresses in 1829, and judge of what she pays for their maintenance 
alone. Bureau de Pusy, in 179 1, said that with that amount he 
coidd organise an army of one hundred thousand men. 

Modem statesmen have laid aside this system, and proposed new 
ones. Among the most celebrated we find General Rogniat^s method 
of Retrenched Cannps. He proposes to leave the frontier open, and 
to entrust the defence of the country to a numerous army, that will 
find support in a series of retrenched camps resting on fortresses, and 
distributed from the frontier to the central stronghold, in such a 
manner that the army could always find one within fifly miles. He 
intends this army to defend the country while other forces are being 
otganized, checking the advance of the enemy by skilful manoeuvres, 
and driving him to attack the defenders on their prepared ground of 
the retrenched camps. This system, which has been favourably 
received, has not yet been put into operation. It is therefore difiicult 
to decide upon it. It starts, however, from a true principle — that of 
entrusting the defence of a country to the army, and not to mere 
fortresses. But the invader can also have recourse to skilfUl ma- 
noeuvring, and march directly upon the capital, which, according to 
General Eogniat, is not fortified. 

General Duvivier proposed to have only one place in a country— 
but an immense one, 40 miles in diameter !«— where all the resources 
of the State are to be accumulated, so as to preclude the idea of ever 
attempting its attack, whilst the defensive army struggles on the 
frontier. Unfortunately, before arriving at the realization of this delta^ 
the matiiiel*s, government, &c., of our times must greatly alter* 

The method which Seems to be adopted now is to fortify the 
capitals, in order to secure them against a couple-main, and to 
have on the fi-ontier fortresses provided with retrenched camps. 
In this Oountry the sea forms a natural defence, and with the con- 
struction of batteries and forts around the dockyards and arsenals, it 
is by many considered as sufficient. Dreamers however have not 
failed to prepare plans for constructing a permanent system of defence 
by means of fortresses both along the coast and in the interior. 

Instead of perusing all these plans, let us conclude with a feW 
remarks. 
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A system ready-made is like a formula of algebra,* applying to 
all cases, common sense being sufficient to work it correctly; but in 
the defence of a country is a system advisable? Will tbe invader 
act exactly in the way foreseen ? Will every fortress, line, &c., be 
called into play ? The world of impossibilities daily diminishes, and 
more especially in war, where almost everything is to be considered 
as a probability, and provided against accordingly. Alexander, 
Hannibal, Napoleon, have astonished mankind by the boldness and 
novelty of their operations ; and this may still occur. Therefore let 
us beware of these systems^ ready-^made and answering every pur- 
pose, and let common sense be our guide. The lines of Torres Yedras 
Were a better defence for Lisbon than any bastioned or tenaille en* 
ceinte, yet they were mere field-works. 

In this country especially, where an invader is obliged to cross 
the sea, where military ports are fortified and safe against surprise, 
there is plenty of time left to prepare field defences of the most for- 
midable description. Let us at present remember that armies are 
more numerous and more rapid in their movements than formerly, 
and that a fortress has no influence but on the ground seen by its 
guns, and that is only when it is a place situated there, and there 
only, where the enemy must pass^ that permanent fortifications are 
advisable. 



Monday, 4th May, 1857. 
Colonel the Hon. JAMES LINDSAY in the Chair. 

ON PEESIA AND THE PERSIANS. 

Br LlEUTENANT-COLONEL SiB HEKItT RaWLINSOK, K.C.B. 

{Abstract.) 

Sib Henrt Eawliksok gave a most instructive account of Persia^ 
it being rendered the more interesting in consequence of the military 
operations in that country, and the daily expectation of news of 

* General DuTivier. 
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the attack on Moham^rah. It had been originally intended to give 
Sir Henry Kawlinson's Lecture in extensoj but unfortunately his 
time had been so completely occupied by business connected with 
the state of India, that he was unable to prepare his Notes for 
printing. 

Sir Henry divided his Lecture into four heads : The Geographical 
Divisions and Physical Features of the Country ; The Inhabitants 
and their Characteristics ; The Constitution and Organisation of 
the Army ; and, Bemarks upon the present War. 

Persia has no resemblance whatever to any country in 
Europe, and with regard to the countries of Asia, Persia stands 
per 8€, It has none of the tropical peculiarities of India or of 
China, or of those countries with which Englishmen are generally 
acquainted. It is very different from Asiatic Turkey. It consists 
of an enormous plateau, a high table-land, shut in between two 
ranges of mountains, one of which runs to the north, and the 
ot&er to the south-west ; one being a continuation of the Taurus^ 
and the other of the Caucasus. It is further intersected by 
ranges of mountains diverging from, yet forming parts of, these 
two great ranges, with small valleys intervening between 
them. The general character is therefore one of extreme sterility^ 
and the want of water is the prevailing evil. Of course in a 
coimtry so extensive there must be great diversity and variations 
of climate from extreme cold to extreme heat. In the north| 
about Tabriz, and along the mountains, the cold is much greater 
than in England, while in the south, in the Persian Gulf, and 
along the coast, the heat is much greater than in India» 
Another thing which strikes the traveller is the great want of wood. 
There is hardly any wood in the country, except in the low 
land along the Caspian, where there is a belt of about twenty 
miles in diameter, from the north to the south, thickly wooded 
Vdth dwarf oak; with that exception, and that of the low land 
in Ghilan south of the Caspian, there is no wood: the hillg are 
perfectly bare^ and in the valleys the only wood is that which 
is grown in the gardens. There is positively not a hedge in the 
countryi from one end of it to the other. The real evil, however, 
is the want of water, which the inhabitants endeavour to remedy as well 
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as they can by subterranean aqueducts ; but water is so scarce that 
they are obliged to exercise the greatest ingenuity and labour, in order 
to secure a supply. Some of these works may be termed subterranean 
tunnels, and are as much as 300 feet in depth, and they are con- 
tinued for a distance of 20 or 80 miles. These works are in fact 
the only means they have of carrying on cultivation in a moimtainous 
country ; without the water thus supplied they could not raise grain 
of any sort whatever. 

There are a vast number of different races inhabiting this exten- 
sive country. The conterminous country between Persia and Turkey 
is inhabited by the Kurds. In that part they speak Turkish ; Persian 
is utterly unknown — ^it is not exactly Turkish, but a Turkish 
dialect; on the Caspian, they have a sort of patois; but down 
the middle of Persia the Persian language is spoken. On the 
east, there is an enormous salt desert, with very few inhabitants. 
The character of the country is such that a traveller has described 
it as '^the salt desert, and the desert that was not salt.*' This 
is a little exaggerated, although certainly the greater portion is 
desert; but there are rich spots, especially on the banks of the 
Caspian, well wooded, and well watered, full of mulberry trees, 
which supply about three quarters of the whole of the raw silk 
which is used in Russia, and which is of great value. The 
eastern province of Persia is called Khorassan, and is of very 
great extent. Khorassan is conterminous with Afghanistan and 
Herat, and in fact the word Khorassan, meaning the eastern 
country, is made use of in India generally to apply to the whole of 
Eastern Persia, as fdr as the confines of India, so that the Indian 
travelling across the Punjaub says he is in Khorassan^ they think it 
is all Eastern Persia from the Salt Desert to the Indus. 

Sir Henry proceeded to describe the inhabitants of the country. 
He stated there have always been in Persia two great ethnic 
elements, which have not been at all understood, or appre- 
ciated. There is what is called the Arian and the Syriac element. 
In the earliest times Persia was inhabited by tribes all be- 
longing to that race which is called the race of Ham in the Bible, 
contra-distinguished from the Arians of India and of Europe: the 
Arians were Hindoo-European nations who extended from India 
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throughout Europe. At the present day in the mountains of 
Khorassan there are many remarkable dialects spoken, and which 
have very little connection with Persian, except in certain general 
features. The vocabulary is entirely different, and that vocabulary 
is absolutely the very same as the language of Babylon in the time 
of Nimrod, and distinguished entirely from the Assyrian, and the 
Simmitic; and, besides that, in the actual inscriptions of Persia 
there is always one translation given in this old language, which 
is particularly the vernacular language of Persia. Persia was origi- 
nally a mere province of Kars. 

After Cyrus had obtained possession of the whole empire, the 
name of Persia was applied generally to the country, by the people 
who constituted his subjects. They were Indians and Arians ; and 
at present the language spoken by the people is more or less connected 
with the original language spoken by the Persians of Cyrus. In 
some cases it has entirely overlaid the old Syriac, but in others 
the Syriac predominates. At the present day the only recognizable 
distinction is between the Persians and the Turks. These Turks 
are comparatively modem colonists, for it is only about 1000 or 
1,400 years since they first crossed the Oxus, and came into Persia, 
and at present half the population is Turkish, and the same race in 
fact as the Osmanli Turks, speaking almost the same language. 
The ethnic division at present is Persian and Turkish, but there is 
a still stronger division in the manners of the people. One half of 
the nation lives in tents, and the other half lives in houses, and this 
distinction is much greater than might at first be supposed, because 
it involves an entire distinction in the way of life. The former 
are mere shepherds ; their life is pastoral, they live by their flocks 
and herds; the latter are agriculturists. The former, however, 
do attend to agriculture in a small degree ; but, after they have 
sown their grain, they leave a few watchers while they attend to 
their flocks. In general those who live in tents have summer 
and . winter pastures, and they migrate from one to the other 
with their flocks and herds : they derive all their notions of 
property from their produce. They are a people of particular 
interest, because they furnish the great mass of men for the Persian 
armiei?. They are the fighting class, and, as such, are of great 
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importance ; because they are far superior in all the best qualities, 
both mental and bodily, to the Persians of the towns. They are 
comparatively honest, they are certainly brave, and they possess 
many of the characteristics of the hill or mountain tribes of Europe; 
but, at the same time, it must be confessed that they are extremely 
lawless, and they are under very little control, except that of their 
chief, and he is generally a lawless character himself, and en« 
courages freebooting, and all those atrocities, as we call them, but 
which they think are virtues. 

The army is derived chiefly from the tribes that have been 
described. There are in it four great branches—- the Regulars, 
the Irregulars, the Artillery, and the Cavalry, The Regulars 
are, of course, the most important ; and they are generally drawn 
from among the tribes, one from each family ; and they serve 
sometimes for seven years, generally for life. The military ser* 
vice is not much liked,- for very little care is taken of soldiers 
in Persia. There is no such thing as a commissariat ; the pay is 
very small under any circumstances, and that very little is never 
paid — they have been five and six years in arrear. In Turkey 
they are sometimes two years in arrear, but there the soldiers 
are very well fed* The rations of the Turkish soldier are better 
than those of any European Army ; but in Persia there is no 
system. The men get, nominally, a little bread, but they are 
very frequently reduced to an3rthing they can get— grass or heps 
and haws, dry com, or acorns, in consequence of there being no 
commissariat; but, with all that disadvantage, they are a wonderful 
people. As an animal, a Persian is the finest creature in the world, 
for an Oriental he is so certainly. They are fine muscular men, and 
their powers of endurance quite extraordinary. Sir Henry once 
took the trouble to calculate the distance travelled daily in all the 
marches of Abbas Mir;sa. The total distance he traversed was 
about 2500 miles, and the average distance of each day's march 
was 21 J miles, and it is perfectly unique in military history to 
find a march of 2000 or 8000 miles performed by an army 
of regular troops at the rate of 21 J miles per day. He re- 
membered upon one occasion when be dismissed a regimeixt, the 
men of which lived above ISO miles ofP, that they all returned 
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to their homes on the third day. They consequently travelled 
at the rate of 50 miles a-day. The Persian army exists as it 
is through the English entirely. Some forty or fifty years ago 
we seem to have felt the necessity of making use of Persia as 
a defence to India, first against France, and afterwards against 
Russia. We supplied her with arms, money, and officers, and 
for thirty years English officers were with that Army, and all 
the discipline they have they owe to us ; and when we read of 
the square that was formed in the action that lately took place 
between them and our troops, they were entirely instructed in 
forming that square by English officers. We are suffering now 
for our teaching ; but, at that time, it was considered that the 
stronger Persia was the more advantageous it would be for us, and 
our object was to strengthen her. At the present day, probably the 
strength of the regular army is about 60,000 or 70,000 men ; but 
that is distributed all over the country, and they could not bring 
more than from 20,000 to 30,000 regular troops to any one point, 
and these men, though physically so very good, are so ill com- 
manded, and so ill fed, not paid at all, and ill clothed, that they 
would not be at all formidable in the field, that is, in front of a 
British army or any European army, but especially a British 
army. 

The next branch of the army are the Irregulars. These Ir- 
regulars are chiefly armed with that weapon of which you have 
all heard in the Affghan War. It is a heavy matchlock. Sir 
Henry remembered on one occasion seeing a man, in a skirmish, 
across a river, on the Kurdish frontier do a remarkable thing. 
A party of horsemen came from the other side to reconnoitre. 
This man said he would like to have a shot at them. It was 
thought the distance was so great as to make it perfectly 
ridiculous ; however, he unslimg his heavy firelock from his back 
(and it weighed some 30 or 351bs.), fired at the group, and broke it 
up. Sir Henry found afterwards that he had struck a man in the 
shoulder, and broke it ; the distance was 1550 yards; and it is said 
a range of that sort is no very unusual thing. On this occasion 
there was a good mark ; the group showed themselves on a rising 
ground, standing out against the sky, and thus presented a most 
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favourable object for a shot. The Persian swords are very famous, 
and are chiefly made in Kurdistan. Their temper is very marvel* 
lous ; but they are only of use for a particular method of draw- 
ing; they are of no use as Cavalry swords, or for a sheer cut; 
ihey can be made as sharp as razors. A sword-blade has been 
sold for lOOZ. 

The most efficient arm of the Persian army is no doubt the 
Artillery ; this was established by Colonel Lindsay, afterwards Sir 
Henry Bethune, some fifty years ago, and has remained very 
efficient &om that time to the present day. The Persians are 
extremely clever and inventive ; when they were at the siege of 
Herat they wanted heavier artillery, so they collected all the 
copper trays belonging to the different chiefs, and the bells off 
the mules, got up a foundryi made moulds, and cast at once 
three large guns, 64:-pounder£r, on the spot, a thing which it 
would puzzle us to do in a mere desert. It is true the guns did 
not prove of any great value, for two of them burst immediately, 
and the third after a short time ; still they actually did cast 
the guns merely out of the mules* bells and the copper trays 
in the desert around Herat. The Persian cavalry is also a very 
efficient arm, and Persia is the only place at the present day 
where you can see 200 or 300 horsemen charge in chain-armour. 
The Kurds still wear chain-armour, and actually find it of great 
use. They ride small horses, very well bitted, and very high 
bred, and form most admirable irregular cavalry; but the 
cavalry generally of the nation has fallen off very materially from 
what it was flfty years ago. In those days they used to keep 
breeding studs, and they took a great deal of trouble with tlieir 
horses; the chiefs of the tribes generally used to breed horses for 
their followers, but these chiefs became so powerful that the 
Government systematically repressed them; and now in all Persia 
they could not turn out more than 20,000 or 30,000 horse. When 
Nadir Shah invaded India he had about 50,000 or more cavalry 
with him. 

Sir Henry next proceeded to say that he thought that we had been 
accustomed very much to underrate the difficulties of a Persian 
VSLTf because the Russians have been uniformly successful against 
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Persia. In the last Persian War, Paskiewich, with 10,000 men, was 
able to ovemin all Persia, that is, all the northern part, renting 
the Persians in the field, and taking and garrisoning four of their 
principal cities ; and because all this took place we supposed 
that the Persians were a contemptible enemy, who would yield to 
the same degree of pressure from us. The north of Persia is 
very different from the south. When Paskiewich attacked Persia 
in 1827, he had his own frxmtier for a base; he had merely to cross 
the Aras from the Russian magazines, to find himself at once 
at the seat of battle, in the richest, and most open part of the whole 
coimtry. There were no deserts to traverse, no mountainous de- 
files to penetrate ; he came at once into a coimtry richly supplied, 
and comparatively open, with the greater part of the inhabitants in 
his favour. As long as he remained in this provincci he could do as 
he pleased, but if he had found it necessary in the sequel to 
advance into the interior, his famous campaign would probably 
have been a failure; but it so happened that the moral pressure 
was sufficient, and by merely occupying the country where he was, 
and threatening the capital, he obtained all that he wanted. Now 
it is supposed that we can do the same in the soutli; but that is 
a very different question. The only expedition that we can compare 
with this at all fairly, would be the expedition into Affghanistan^ 
We know well the difficulties that had to be encountered there ; 
but those difficulties, such as they were there, would be infinitely 
surpassed by the difficulties of the Persian War. When we attacked 
the Affghans, we had an illimitable command of carriage ; we drew 
during that war 70,000 camels from the north-western provinces of 
India and from Scinde. At that time, certainly, we had not a very 
favourable base, because neither Scinde nor the Punjaub were in 
our hands, and our real military base was Ferozepore ; but still the 
inhabitants were to a certain extent favourable to us, and we were 
able to get supplies through them. Again, we never had any diffi- 
culty in the carriage of our supplies in the Affghan war; but the 
famous passes of that country are really mere bugbears as com- 
pared with the Persian passes; Sir Henry had been through 
the passes into Affghanistan, and most of those in India and Turkey, 
and he considered, the Affghan passes of no military strengths 
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they are simple defiles penetrating the chains of mountains at 
right angles^ and through which, if you can command the heights 
on either side, the passage of a column is perfectly unimpeded: 
but the Persian passes are quite different; there are no ravines 
running through the mountains there ; you have a sheer precipitous 
range, which you have to pass in the best way you can, sometimes 
zig'Z&gf and sometimes along the shoulder of the mountain, the ex- 
posed slope of the shoulder, where you cannot protect yourselyes, 
and you must fight your way foot by foot, and yard by yard, in 
front of the enemy; and this it is ahnost impossible to do. Again, 
with regard to the inhabitants, in Affghanistan there were two or 
three rival classes of inhabitants, some of whom were fighting 
against the Affghans, and there were rival tribes amongst the 
A%hans themselves ; and where one party was against us, we had 
the assistance of another. But it would be quite different in Persia* 
Let us consider now what our position would have been if we had 
carried on the Persian War. First, we should have to bring every- 
thing fi*om Bombay to Bushire, a distance of 1400 or 1500 miles, 
by water^ and, having got there, the first thing*-however good the 
troops may be, however well-fed and disciplined— we should require 
will be the carriage of supplies, for the country offers none,— ^we 
must have either camels or mules ; camels, we all know, are in- 
valuable as means of carriage, because they browse, and live 
upon anything, the ordinary growth of the Desert being their 
favourite pasture ; and they require no looking afler. At Bushire 
you cannot obtain camels; and camels cannot be brought by sea ; 
there are none in the country— or insufficient in number. You must 
have mules at Bushire; those can be brought by sea, but they re« 
quire feeding like horses, and the more mules you have the more 
forage you are required to carry for them. And I think no officer 
would venture into a country like this without spare forage for his 
cattle, otherwise he might be completely brought to a stand-still. It 
might be to a certain extent avoided if we took up our position 
at Moham'rah— -Moham'rah is at the north-west of the Persian 
Oulf, above the delta termed by the mouths of the Tigris and 
Euphrates — an attack upon which we may hear of any day. 
There nv^e could obtain carriage, because camels are obtainable in 
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endless numbers in Turkish Arabia, and they could be marched 
down to Moham^rah. By making that our base we could 
obtain camels, and go a short distance up the country. But 
even then the difficulties of penetrating are greater than on the 
other road. It is absolutely impossible either for artillery or 
regular troops to cross the mountains. 

The only tolerably easy way of entering Persia would be from 
Bagdad, using the Turkish territory as a base; but the Turks, 
being neutral in the present war, it is impossible so to use their 
territory, otherwise Persia might be assailed from that side with 
tolerable success. With regard to the Persian passes, supposing 
that we had all the carriage that we required, and all the sup- 
plies that were necessary, we could not, without an overpowering 
force of 30,000 or 40,000 men, venture to force those passes in 
die face of large armies such as the Persians have already col* 
lected, say 20,000 or 30,000 men ; they having the advantage of 
the ground, and being able to throw up works, would stop any 
army of the same, or even of greater numbers. 

Then, again, we must remember that the Persians are all of one 
religion— -that is quite different from Affghauistan, — and the 
Persians would all imite against a foreign enemy. There would be, 
no doubt, some turbulent, dissatisfied spirits who would join us, 
with the hope of plunder, but they would be of no military assist- 
ance to us. We could not depend, as we did in Afghanistan, on 
the assistance of any large sections of the people. At Candahar, 
through the whole nine months, from the beginning of the Cabul 
insurrection to the end of it, although the Affghan tribes rebelled, 
other sections of the people were entirely in our favour, who ftir- 
nished us with supplies. Without that assistance we could not 
have kept possession of the country ; and, unless you have some 
hold upon the people, you cannot feed your army merely by forays 
and by foraging parties, — ^you must have some conununications 
with the people of the country of a friendly nature. 

Now from all this it will be seen that the Persian war is one 
of extreme difficulty. Persia can never become a rich, or a pro- 
ducing, or a manufacturing country, but it will doubtless be turned 
to great account some day or other as a nursery for soldiers. The 
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Persian, considered as a mere animal, is so very superior to any 
other Asiatic — ^to an Indian or a Turk, or even a Russian — ^that it 
is impossible to avoid foreseeing that, as any European war becomes 
developed in the East, the military resources of Persia must be 
called into action. In fact, it seems that we could not have a 
more formidable engine of attack and offence launched against 
India than a Persian army commanded by Russian officers. In the 
same way, we could not have a more efficient instrument of defence 
than the same army led by British officers, or by officers acting in 
our interests. We cannot ignore the existence of Persia — ^its geo- 
graphical position prevents that. It is so connected with India, that 
we must take it into account in regulating our Indian empire ; and 
consequently, in making an election, it must be recollected that it is 
better for Persia to side with us rather than with Russia, because 
she must lose all her political influence before she can become the 
vanguard of a Russian army, — ^but as an army of defence her inde- 
pendence is an essential element in the defence of India. As I have 
shown you the extreme difficulty there is in coercing Persia as an 
enemy, it is to be hoped that she will see her own interest in 
allowing us to revert to our old policy, which has guided us for 
forty years, in determining that her strength is our strength, and 
looking upon Persia as our best bulwark for India against Russia 
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ON THE ARMIES OF ANCIENT GREECE. 
Br THE Bev. Geobqe Bobebt GLEia, M.A., 

Chaplain-Genebal to the Fobces. 

BfijfORB I plunge into the lecture which I hare undertaken to de- 
liver, I think it will only be fair both to you and to mjrself if I state 
in few words some of the reasons which have induced me to fix 
your attention to-day upon what some may perhaps consider a very 
old-world subject. It can be no secret to any one here present that 
we are on the eve of great changes, and I hope of great improvements, 
in many points which bear upon the general arrangements of our 
army. I believe that before long the profession of arms will take its 
proper place in public estimation— that young men intended for the 
service will themselves see, and their relatives be taught, that they 
must eitercise their minds as well as their bodies before they enter 
it;«and that officers having received their commissions will be led to 
perceive that they have imdertaken the practice of a great art, which 
requires as much study as any other art or science with which 
common men are familiar Now I am not going to give you my 
own opinion upon any of these matters ; but in one point I think you 
will all agree with me, that the preparatory education of yoimg men 
intended for the army can no where be better carried on than at our 
great public schools. You may depend upon it that the moral dis- 
cipline exercised in these places is of unspeakable benefit to all 
who go through it, and that even classical learning, though it be so 
much the habit to undervalue it, lays no bad foundation for that 
special training which, when he attains to a certain age, I hope every 
young man intended for the army will hereafter undergo. 

Among other subjects, the mastery of which seems to be required 
from an accomplished soldier, there is one which cannot but be obvious 
to all— I mean Military History. It is a great mistake to suppose 



ON THE ARMIES OF ANCIENT GBEECE. 31 

that only those portions of military history which we find in works- 
of modem date, deserve the attention of the military student. I tell 
you, on the contrary, that a boy at one of our public schools, 
if he be under the guidance of a judicious tutor, will find in the 
Greek and Latin books which he is required to read, not merely the 
means of acquiring a knowledge of two languages, beautiful in them* 
selves, and lying at the root of all others which are spoken in 
Europe, but a vast deal of information which he will find usefiil ta 
him in his after-career. Therefore it is that I propose on the 
present occasion to talk to you about the constitution, the tactics, and 
the movements of the armies of the Greeks, and to illustrate my 
viewi by describing to you one great military operation. And here- 
after, should circumstances enable me to do so, I may possibly go on 
with the subject, leading you through the Roman armies to the 
modem armies ; for the purpose of shewing you that the principles of 
the art of war never vary ;— that they are the same in all ages and 
in all countries, though tactics necessarily undergo changes with the 
changes of arms which the progress of time and invention has 
brought about. 

So much for my introduction. 

I dare say that no scholar here present will be surprised when 1 
say that the oldest writer upon military subjects with whom we 
are acquainted is Homer. 

You will observe that, in so expressing myself, I take no part what- 
ever in the controversy which once upon a time taxed so severely the 
skill and ingenuity of the learned in this and other countries. For 
it is of very little consequence to the matter now under discussion 
whether we accept Homer as a veritable man, the son of Chritheis, 
Ae blind bard of Smyrna, or look upon him as a mere myth ; — an 
abstraction like our own Ossian, under the shadow of whose name 
traditionary poems long handed down from one generation to another 
were at last brought together and connected. In either case there 
can be no doubt of the great antiquity of the Diad, to which the best 
authorities, and among diem the Amndelian marbles, assign a date of 
between eight and nine hundred years before the birth of Christ. It 
is past dispute that by a countless majority of those who read that 
gloriou6 epic, either in translation or in the original, little else is 
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looked for except the imagery with which genius of the highest 
order can invest any subject with which it has to deal. All beyond, 
is accepted as a description of the barbarous usages of a barbarous 
age, when men, going forth to battle, entered into it as Irish factions 
used to enter into their fights a quarter of a century ago ; heaving 
fragments of rock one at the other, or engaging in savage duels, 
which never terminated except by the slaughter of one, and some- 
times of both the combatants. The few who look deeper into things 
discover much more than this. They perceive that, so early as 
eight 01 nine centuries before the Christian asra, war had become 
with the Greek nation conspicuously an art. They observe that a 
number of petty and independent states or clans, all speaking the 
same language, all descended originally from the same stock and 
connected by similar institutions, enter into an alliance for the at- 
tainment of an object common to the whole; that they elect one 
chief to command the allied forces, which consist of contingents or 
divisions, each having its own chief or general at its head ; that the 
several states supply — not men only, but also stores and means of 
transport, more or less extensive according to ther respective re- 
sources ; and that the expedition assembles, sails, and makes good its 
landing in the enemy's country with as much regularity as a year or 
two ^0 the combined fleets of France and England passed the Black 
Sea and disembarked their armed cargoes on the beach near Eupa- 
toria. Beading on, they discover that the first thing done by the 
invaders is to secure to themselves, in case of a reverse, the means 
of a safe retreat ; that they draw up their vessels along the shore so as 
to place them out of danger from the sea, and protect them against 
assaults from the land, by covering them with entrenchments. 
Meanwhile, with a view to guard against the failure of provisions, 
not only are foraging parties sent out to sweep in the enemy's cattle, 
but arrangements are made for the establishment of regular markets, 
which are to be supplied by vessels appointed to pass to and fro 
between the camp at the mouth of the Scamander and the sea-ports 
in the neighbourhood. Again, when military operations begin, the 
troops are not let loose to shout and struggle like a mob, but the army 
is marshalled exactly in such order, as, looking to the weapons which 
the men carried and the nature of the ground over which they were. 
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to move, appears to competent judges of the present day to have 
been the best that could have been adopted. There was no cavalry 
then with a Greek army. The art of breaking and managing horses 
to be ridden was either not yet invented or had made veiy little 
progress, at all events in Greece. But chiefs and officers of rank 
rode to battle in chariots, which they used more frequently to facili- 
tate their movements from place to place than for any other purpose. 
You know how Ae Homeric chariot^s were managed. Two men rode 
in each— >one to guide the horses, the other to fight. When the 
proper moment to engage arrived, the warrior descended from his 
chariot and fought on foot. When the weight of his armour or any 
other circumstance led him to desire rest, he moved towards his 
chariot, which the charioteer had withdrawn just out of reach of 
danger to himself and to the horses. And the charioteer, driving 
quickly up, took him in and went away with him. It is worthy 
of remark too that charioteer and warrior never changed places. 
Indeed it was the last order given by Agamemnon before dis- 
missing his chiefs to their respective commands, that this division 
of labour should on no account be interfered with— that, if a warrior 
had the misfortune to have his chariot captured or his charioteer 
killed, he should not pretend to take the reins, but get into any other 
which seemed to have room for him, and continue the battle as 
before. 

The chariots, however, though presenting a formidable array, were 
used only by men of rank. The masses were organized into two, 
and only two, kinds of infantry — one light and irregular, carrying horn- 
bows, short darts, and slings ; the other regular, and heavy — ^armed 
with spears. Short swords or knives seem also to have been worn 
by all, and the spearmen, besides incasing their trunks in armour, 
carried shields on their left arms. The shields and armour of the 
chiefs were gorgeous, as the description of that of Achilles shows. The 
cuirasses of the infantry were mere plates of brass, from which de- 
pended a sort of quilted petticoat reaching to the knee. The feet 
were shod with sandals, and the legs were bare. No Greek helmet 
had at any time a visor. The light infantry wore no armour except on 
the head, but were equipped in jerkins and kilts of skin or leather. 

In the plain before Troy, the Greek army seems to have moved to 

D 
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the attack in three lines. The light infiintry covered the adTance^ 
bnt retired behind the line of chariots as the opposing armies began 
to close. This seems to have been d(me for the two-fold purpose of 
a£Rirding to them some protection while discharging their missiles^ 
and of keeping them from dispersing; for the heavy in&ntrjy with 
levelled spears, formed the third line. But it is not neoessary to go 
further into these details, on which indeed I have touched for the 
single purpose of drawing jour attention to the £M$t, that, even from 
the pages of a Greek poet, the soldier may learn something, which| 
if he have been, during pupilage, in the hands of a skilful tutor, shall 
not prove altogether useless to him when studying his prc^essioiu 

In times long posterior to that of which I am now speaking, when 
the patriarchal had given way to other forms of government, every 
freeman in a Greek state, not incapacitated from age or infirmity, 
was liable to military service. From eighteen to forty all indeed were 
obliged to serve, wh^i the occasion arose, and all served gratuitously. 
But in Athens the youth between eighteen and twenty was, like theman 
who had passed forty, kept at home to guard the city. After twenty he 
took his part in the campaign. AHer sixty he might hang up his 
arms in the temple of Athens if he chose, and pass the Remainder of 
his days in peace. The Spartans, as a general rule, were more 
chary of the health of their young men. They trained them indeed 
to habits of great endurance, but never, except when hard-pressed^ 
sent them to take part in operations in the field till they had 
attained the thirtieth year of their age. Both states, as indeed was the 
case throughout Greece, branded their soldiers in order to hinder 
them from deserting; but of such brands^ as they were impressed on 
the arm or on the hand, no man was ashamed ; they were honourable 
distinctions. Hence St Paul's well known expression, " I bear in my 
body the marks [that is, the brands, stigmata] of the Lord Jesus." 
They were infiicted upon me to disgrace me ; but they are my glory ^ 
for they mark me as a soldier even unto death of the sovereign to 
whom my fealty is pledged. Slaves, on the contrary, were branded 
on the forehead. 

Greece is not a country adapted for cavalry, and it was long 
before any of the state moimted any portion of its troops. Neither 
is it accurately known by whom the art of equitation was introduced 
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among them. The Amazons, the Centatirs, Bellerophon, and Neptone 
all get credit for having first broken-in horses for the saddle; if 
indeed it be admissible to speak of saddles in ages when such things 
had no existence. For the equipments of cayalry among the ancients 
were extremely rude, down even to the times of Lucan. That writer 
describes the Massylians of his day, as not only destitute of saddles, 
but as guiding their horses by the switches or whips which they 
carried in their hands. 

The Numidians of Jugurtha's time, the Lybians, and the Scythians 
so late as the Boman Empire, had no bridles, but managed their 
horses by the mere inflexion of their voices. Virgil tells us that 
the inhabitants of Pelethronium, a town in Thessaly, were the 
inventors of bridles. Pliny attributes the invention to an individual 
called Pelethronius. These are mere traditionary tales, with the 
accuracy of which we are not much concerned. But whoever may 
be desirous of tracing the progress of equitation in classic Greece will 
do well to study the subject at the British Museum, where the marbles 
which adorn the walls will show him graceful figures, some be- 
striding bare-backed steeds, others seated upon skins. He wiU 
observe also that there are no stirrups ; for young men long ago 
were in the habit of leaping from the ground to their horses, or 
they trained their horses to stoop while they were mounted. For 
the aged, accommodation was provided by placing stones at con- 
venient intervals along the sides of the roads. 

We read in classic authors of war-chariots ftimished with scjrthes 
at the axle-trees. These were the invention of the barbarians. 
The Greeks tried, but soon laid them aside, for they proved as dan- 
gerous to friend as to foe. K the nerve of the driver failed, or his 
horses became unmanageable, they were just as apt to dash round 
and sweep through the ranks behind as to press on, carrying de- 
struction into the ranks in front of them. And so in after-times it 
fared with elephants and camels, — with the former especially, which, 
though very formidable when first seen, gradually lost their terrors. 
They also were used for a while in the Greek, or rather in the 
Macedonian, armies ; but a short experience made manifest the fact, 
that in battle they could not be depended upon. When wounded 
or frightenedj they ran wildly over the field; and the Greeks^ aeeinjjt; 

I>2 
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tliis, made use of them at last only as we use them in the East, as 
occasional beasts of burthen. But I am anticipating. 

Among all the Greek states, the most warlike throughout, and 
the first to systematise her military resources, was Sparta. We 
find her, about five centuries before Christ, mistress of the whole of 
Laconia, with a territory which is covered on three sides by the 
sea, and a capital protected on the north by an almost impassable 
frontier. She owed her military, not less than her civil, constitu- 
tion to Lycurgus, and it was admirably adapted to the political 
circumstances of the age. As I have already said, every man from 
eighteen to sixty was liable to military service. The youth of the 
various districts and villages were enrolled into enomotteSj or com- 
panies, each consisting of twenty-five, or thirty-two, or thirty-six 
men. These drilled and practised their military exercises together, 
under the enotomarchy who was promoted to command because of his 
strength, activity, and skill, and who took his post on the left in the 
front rank when the company formed line, and moved with the 
leading file on the march. The line was never less than three, nor 
more than six deep ; and it changed front by wheeling and counter- 
marching, very much as a company or sub-division does among 
ourselves. It was the nucleus of the whole military system of 
Sparta— -for all the additions made to it were but multiplications of 
itself. For example, the pentekostos, the lochvs, and the mora, were, 
—the first, two enomoties ; the second, two or four pentekosti; and the 
third, four or more lochi; that is to say, four hundred, six hundred, 
sometimes nine hundred men. So also, while each enomoty had its 
enomotarchj or subaltern, each penttkostos had, over and above these 
subalterns, its pentikosterj or captain ; each lochus its hchagey or 
major; and each mora, or battalion, its polymarch. From the poly-> 
march orders were passed on to the ^notowarc^— just as among 
ourselves captains take up the word from officers commanding bat- 
talions, and execute battalion movements by rightly handling their 
Companies. 

You need not be told that, in civil life, the frame of the young 
Spartan was systematically hardened by exercise. The drill of the 
soldier, likewise, consisted almost more in the practice of gymnastics 
than in anything else. His lance or spear exercise was very simple* 
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He extended and closed his files according as the necessity of en- 
larging or contracting the front of the line presented itself ; and he 
was trained to march in cadence to the sound of a flute, which in 
war as well as in peace modulated his tread. The other states of 
Greece did not attain to anything like the same regularity till much 
later; and, as they proved to be little more than mere copjdsts from 
the Spartans, I should but repeat what I have said already were 
I to speak of them in detail. 

A Spartan army was always commanded in the field by the king 
—or, in the event of his non-age or incapacity, by a lieutenant 
chosen to act for him. In Athens, where troops were raised by 
tribes, each tribe furnished its own general, and all the generals 
were possessed of the same degree of authority. Now, as there were 
ten tribes — and, therefore, ten generals, this was prone to lead to 
vacillation and difficulty — for only in councils of war could opera- 
tions be decided upon. It not imfrequently happened that votes 
were equal, till at last a polymarch, or President of the Board of 
General Officers, was chosen, who, in cases of this sort, gave the 
casting vote, and assumed absolute authority over the rest. Such 
was the conduct of Miltiades in that hour of peril, when the hosts 
of Darius swarmed upon the Greek shore, and the battle of Marathon, 
with the rapid march back to Athens at its close, saved Europe 
from the barbarism with which it was threatened. 

Till Greece came into hostile collision with Persia, the wars of 
her various states were upon the smallest possible scale. Argos, 
for example, quarrelled with Corinth, or Sparta fell out with her 
next neighbour — and the army of the one invaded the territories of 
the other, burning villages, laying waste fields, and fighting battles, 
when the forces from either side met. This was their summer's 
occupation, at which season, under a genial climate, there was no 
great hardship in sleeping out ; and it does not appear that their 
longest marches ever carried the troops more than forty or sixty miles 
from home. In winter the armies broke up, the men returning to 
their villages and cities. The preparations for a campaign of this 
sort were of the simplest kind ; no commissariat was organised, be- 
cause none was necessary, but each soldier, carrying with him a few 
days' provisions, was ready for whatever might befal. A little 
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salted meat, cheese, olives, onions, and dried fruit constituted the 
food of the soldier during the campaign. These he bestowed in a 
casket of wicker-work, in other words in a basket, which he slung 
at his back. The basket had a peculiar shaped mouth, and was 
called the ^Zebn— whence men with very long necks got the nick* 
name of gulionchenes. 

Time passed — and, by a process which is visible in all parts of 
the world where small states adjoin, Sparta and Athens gradually 
overshadowed their neighbours, and became rivals in the arts both 
of peace and war. Sparta continued to the last a strictly military 
nation. Athens became more a naval than a military power ; yet 
she by no means neglected her army. On the contrary, an Athenian 
officer proves to be the first great military reformer, prior to the 
appearance of the Macedonians on the stage. About the year 
B.C. 390, Iphicrates addressed himself to remedy the defects which 
up to his time had been apparent in the equipment and evolutions 
of light troops. Heretofore these people, indifferently drilled, and 
armed only with knives, short darts, and bows, served rather to 
distract and aimoy than seriously to check or restrain the well«- 
disciplined battalions to which they were opposed. For they were 
collected in a hurry, and let loose upon the enemy with such 
weapons and appointments as happened to be available for their 
peaceful occupation as shepherds. Iphicrates took them in hand, 
lengthened both their javelins and swords, of which he stored up 
supplies for them in the city, and protected their legs from scratcbei 
and bruises by casing them in leathern leggings. 

Gentlemen, it is curious to observe how, in small things ag 
well as in great, the customs of society go round in a circle. We 
had, some years ago-^we still, I believe, have in use among 
us — boots named after two illustrious commanders, Wellington and 
Blucher. In Athens, for many days after the time of Iphicrates, 
leathern leggings were known as Iphicratides, 

It is not necessary that I should speak of the causes which led to 
the alternate wars and alliances which connected Greece ivith the 
Persian empire, and ended at last in the overthrow of the latter. 
The Greeks, straitened at home for room, and much addicted to 
commerce as w^U as piracy, settled colonies, as you are aware, at a 
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very early date, along the aboyes of Asia Minor, wbioh, supported 
by tbe motber-eountry, maintained tbrougb many ages an uneasy 
independency upon tbe larger states and provinces wbicb surrounded 
tbem. Tbis became a bard task to achieve, after Persia, under tbe 
successors of tbe great Cyrus, bad absorbed tbe vast empires of 
Babylon and Egypt; and tbat of Sardis would not bave been accom^ 
plisbed at all, bad not Athens and Sparta, but jespecially tbe formeri 
entered freely into tbe struggle. Indeed, it was as much by policy 
as by war that the colonies held their own at all, for they not un* 
frequently kept the conqueror at a distance by paying tribute, and 
supplying him, as allies, with troops, which he found of extreme 
value to him in his operations elsewhere. It was this intercourse 
with Persia which led to the raising in Greece of corps of cavalry, 
which seem at first to have been universally equipped with belineta 
and cuirasses, and to bave carried, as offensive weapons, darts and 
erooked swords. They were divided, like the infantry, into troops 
and squadrons, and bad generals of the special arm placed over 
ihem, who, however, took their general orders, as among ourselves, 
from the strategosj or commander-in-chief. But we will, if you 
please, pass lightly over what may be called the transition state of 
the Greek armies. If you desire to satisfy yourselves as to what 
they bad become, and what they were able to effect, and did effect, 
ere yet, under Philip of Macedon and his son Alexander, they had 
attained the perfection of their organisatiou— -read the history of 
the Peloponnesian war, as Thucydides has recorded it, and the 
Anabasis, or Betreat of the Ten Thousand, by Xenophon. Bead 
these narratives, too, not for the mere sake of storing your minds 
with the knowledge of things passed, but that you may learn 
lessons wbicb, should it fall to the lot of any of you at auy time to 
command armies, may prove of the greatest possible use to you in 
the hour of need. For I do not hesitate, even in this presence, to 
give it as my opinion, that nowhere in military history are mora 
instructive lessons to be learned in the art of war, than in the 
simple and intelligible story of the movements of the force which, 
after the ML of Clearchus, qame under the guidance of Xenophon i 
and marched and fought its way from the Zab to Trapesus or 
Trebisjond. 
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The Peloponnesian war, in its results, broke the strength of 
Greece. It produced, indeed, its heroes and its statesmen — Tohnides, 
Simon, Archidamus, and, above all, Pericles, the very model of a 
wise commander, whose speeches, as Thucydides has preserved 
them, cannot be too much studied, either by the soldier or the poli- 
tician. But it ruined Athens, and left Sparta dizzy ; while, to the 
north of both, a people was growing into power, of whom as yet 
little note had been taken. I refer to the Macedonians — a mixture 
of Greeks and barbarians — ^whose history is too much mixed up 
with that of the surrounding tribes to admit of analysis here ; and 
which the most painstaking writers find it no easy matter to give, 
except with a perplexity of order which sorely tries the patience of 
their readers. For, the moment we touch them, we find ourselves 
compelled to notice Thracians, Illyrians, Thessalians, and many more, 
to speak of whom, without a carefully executed map before us, 
would involve us in a perfect labyrinth of words. It will be sufii* 
cient, therefore, for our general purpose, to state, that Macedonia 
proper seems to have been early occupied by a colony of Argives; 
that by virtue of their descent from the leaders of that colony, 
Philip, and Alexander, his illustrious son, claimed to be regarded as 
Greeks ; and that, for many generations before the birth of the 
former, we find Macedon mixed up with Greek afiairs, sometimes as an 
ally, sometimes as an enemy, and still more frequently as a bone of 
contention. Let us take a rapid glance at its condition, when Philip 
had established his sovereignty over it; and contrast that with the 
state of Greece, and especially of Athens and of Sparta, as their 
fatal intestine strifes had produced it. 

The Athenian and Spartan citizens of 430 years b.c. were ever 
ready to brave danger for their country's good. They served her 
as soldiers without pay, and served her nobly. The Athenian, and, 
though to a less extent perhaps, the Spartan citizen of 860 B.C., had 
entirely changed his nature. He loved ease and the pursuits of 
literature and philosophy, and staid at home, trusting the honour 
and defence of his country to hired mercenaries. These were 
gathered in from every state throughout the federation ; and, 
like the Condottieri of the middle ages, were ready to transfer their 
allegiance from one paymaster to another as often as occasion re- 
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quired. The Ten Thousand, of whose exploits I have elsewhere 
spoken, partook in some degree of. this character, for they were 
tempted into the service of Cyrus the Persian by the oflfer of large 
pay in the meanwhile, and the promise of preferment after he should 
have dethroned his brother. Philip, on the other hand, found him- 
self sovereign of a people rude, brave, hardy, prompt for war, but 
destitute of military organization. Himself endowed with military 
genius of the highest order, he set about remedying this latter 
defect; and, notwithstanding the pressure of constant war with his 
neighbours, he accomplished his purpose. Heretofore, the force of 
the country had consisted either of mounted men •— substantial 
landed proprietors, who took the field incased in coats of mail, and 
armed Avith swords or spears, as the case might be— or of the rural 
population, shepherds and herdsmen, who carried wicker shields, 
old swords, slings, bows and arrows, and occasionaUy, not oflen, 
short lances. The towns on the sea-coasts— having been peopled 
many of them by Greek colonists— could mustei* their trained 
bands, whom they equipped, like the Hoplitse of Athens, 'with 
spears, but these were few' in number ; and everywhere else foot- 
service, being accounted little honourable, was taken up only by the 
poorest of the people. 

Philip entirely revolutionised this state of things. He enrolled 
the poor and hardy Macedonian landwehr into sections, companies 
and battaUons, brigades and diviaions, and, by the armament which 
he gave them, rendered them superior even to the Greek Hoplitsa. 
These latter, you will recollect, carried pikes sixteen feet in length, 
which they wielded with the right hand, while on the left arm hung 
a sqiiare and heavy shield. Philip equipped his heavy infantry 
with pikes, measuring not less than 21 feet in length, which they 
were trained to wield with both hands, and which, on ground fitted 
for their use, proved irresistible. The defensive arms of the pha* 
langite consisted of a light circular shield, about two feet in dia* 
meter; of a breast-piece, leggings of tin, and a broad-brimmed hat, 
called the cauaicu A man so equipped could of course do little 
acting singly,— a dense column of such men, on open ground, could 
scarcely be broken. It is worthy of remark, that each phalangite 
wore also a short sword. 



TbQ telli»groff of the Phalanx appears to have di^red very little 
from that of the heavy infantry of Athens and Sparta, The loehm 
in Maoedon mustered 16 men; the iyntagma^ 16 loohl, or 856 me^; 
the pmUkoHtirchyf of 2 loohi, or 612 men. This latter represents 
a battalion, of whioh the strength was doubled by Alexander^ 
when he reoi^ganised his army at Su2ia. But the entire taotics cxf 
the foroe depended upon the unit whenoe it sprang. On the marobi 
the colunm increased or contracted its front so as to adapt itsdf to 
the width of the road. It could form for battle only on an open 
space, and then it stood in a line of sixteen deep. The five front 
ranks levelled their spears ; the three next interlaced theirs over 
the shoulders of the ranks in front of them ; the eight in rear stood 
with shouldered pikes, prepared either to give the wdght of their 
pressure topthe advance, or to face about and meet danger, should 
it threaten from behind. When the hour of trial came, the 
Greek hopUte^, with all their courage, found the sixteen*foot 
lance useless, when opposed to the Macedonian pike-«the formidable 

An army composed exclusively of phalangi would, however, have 
proved unwieldy; so Philip supplied what was wanting, by adding 
to it two sorts of infantry besides, and two sorts of cavalry. The 
supplementary infantry consisted, first, of regiments of hypoipiatSj 
who carried one-handed pikes and shields, like the Greeks ; and, 
next, of light troops— bow-rmen, slingers, javelin-men— *aU carefully 
drilled to skinnish, and inured to the severest exercise. His oavaUy 
were either heavy or light. The heavy wore coats of mail, and 
brass or tin leggings. Their weapon of attack was the oiys^, or 
short thrusting-pike, and the sword. The light cavalry carried 
lances, about sixteen feet long, and, like the Cossacks of modem 
Sussia, were employed chiefly at the outposts, or to scour the 
country. The organisation of both was as perfect as that of the 
infantry, and started from the same unit, viz. the loehua. The 
squadron appears to have numbered sometimes 180, scnnetimes 
250, horses. 

A Macedonian army, thus arranged, proved, under Philip's 
guidance, irresistible. But Philip^s wars, like those of the Athenians 
and Macedonians, were, comparatively speaking, on a small scale ; 
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and hence, though we discover the beginnings of other and not less 
important arrangements in his military system, we must look to the 
reign of his sfuocessor in order to satisfy ourselves fully as to their 
nature and extent. 

When Alexander came to the throne, he found a school established 
for the training of officers, which he enlarged and perfected. The 
sons of the chief men of the country came to the capital as soon as 
they had reached military age, and were taken into the personal 
service of the king. They discharged the duties of page, gentleman* 
usher, and master of the ceremonies. They mounted guard over 
the palace. They had the ablest masters to instruct them in the 
arts, and especially in the art of war. They rode with the king 
when he went hunting, and formed his body-guard in war. He was 
accustomed to employ them one by one on services the mo^ delicate 
as well as the most hazardous ; and, according as they acquitted 
themselves to his satisfaction, they were promoted. 

Philip had raised Pella from the rank of an obscure town to that 
of a first-rate city. Here stood the war-offlce, with its staff of ad- 
ministration, working at least as busily as the gentlemen in Pall 
Mall, and at the Horse Guards. Here were the great arsenals, 
wherein arms, carriages, and wagons were fabricated, and everything 
necessary to render an army efficient in the field stored up and ready 
to be issued. The barracks were commodious and extensive, with 
driU-grounds, and spaces fca: training convenient to them. Into 
these, recruits were introduced as they came up from the country 
^-cavalry on one side of the arsenal, infantry on the other. They 
were instructed in their duty as members of dep6t battalions, and 
thence sent off by draughts to fill up vacancies in the ranks that 
were in the field. Moreover, Philip had begun, and Alexander per- 
fected, a complete ordnance corps. He had not only his battering 
rams, but ballistee and other engines for throwing stones and darts ; 
some heavy, and therefore suitable for siege purposes ; others light, 
which accompanied cavalry and infantry into the field. Besides 
all, these, he had his land-transport corps,Ndth its train of carts, 
pack-horses, and beasts of burden, over which military officers 
presided. In a word, Maoedon had been rendered by Philip some- 
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thing very like a large camp. Alexander took it over in this 
condition ) and rendered perfect whatever his father had left even 
slightly incomplete. But it was not upon the resources of his own 
country alone that this extraordinary man relied. Greece stood 
towards him very much in the relation in which the Confederation 
of the Ehine stood, in 1811, towards the first Napoleon. Though 
nominally independent, the states supplied him with troops when re- 
quired, and adopted his policy both in peace and war, however 
distasted to their feelings might be the tone in which they were 
expressed. 

Let us content ourselves with a brief glance at the early career of 
Alexander. He foimd himself, on acceding to the throne, the heir 
of a policy which suited well with his adventurous character. His 
father had begun to make preparations for the invasion of Persia, 
and he determined to go on with it. But difficulties met him. 
Greece, instigated by Persia, and herself impatient under the yoke, 
endeavoured to free herself from her Macedonian connection. Thrace, 
Ulyria, Thebes, openly rebelled. He overcame all the opposition; he 
crossed Mount Hasmus, defeated the Tnballi, passed the Danube, 
overthrew the Getse, carried Thebes by assault, and completely 
. overawed Athens. It is in one of these campaigns, — ^in his opera- 
tions against the Illyrians, that we find him for the first time making 
use of his siege train ; driving the defenders of a town from the 
parapets, with stones and darts, and assailing the walls with his 
battering rams. But more important operations had been determined 
upon, and for these the mistaken contempt of his youth, entertained 
by Darius king of Persia, enabled him at his leisure to make 
ready. 

It was in the winter of 335-334 B.C., that Alexander made his 
final preparations. His grand dep6t he of course established at Pellay 
the situation of which was admirable, on two rivers, both navigable 
for light craft, and within fifteen miles of the ^gean. He appointed 
12,000 regular infantry, with 1,500 cavalry, under one of his best 
officers, to overawe Gifece during his absence, and to guard the 
coast from descents on the part of the enemy. He selected to follow 
him on his great expedition only 30,000 infantry and 4,500 cavalry ;— 
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wisely considering that mere numbers do not constitute the strength 
of armies, which ought always to be proportioned to their probable 
means of subsistence. But his troops were complete in everything 
that tends to render an army efficient, and a fleet of 160 triremes, 
with many vessels of smaller size, prepared to move parallel with 
them as long as circumstances would allow; for he had wisely 
determined to move by the coast road. How Darius came to over- 
look or neglect these preparations, warned as he had been by his 
Greek general Memnon, it is difficult for us to conceive. He was 
immeasurably superior to Alexander by sea, having the whole 
Phoenician fleet at his disposal. He might have blocked up the 
Hellespont and swept the ^gean had he been so disposed, and the 
entire coast-line both of Macedon and Greece lay open to perpetual 
attacks and alarms, against which Alexander's army of reserve 
could have offered but ineffectual opposition. But there was jealousy 
between his.G^reek and Persian officers, which produced its customary 
results. The foreigners were suspected of seeking ends of their own, 
and the more cautious policy of the natives was adopted. 

Alexander distributed his 30,000 infantry into six divisions, or 
taxeis, adopting in this respect an organisation almost identical with 
our own. His cavalry he distributed into four brigades, of which the 
light or lancer-brigade niunbered 900 horses. The rest made up two 
heavy brigiades and a corps of Greek auxiliaries. I cannot quite make 
out whether at this stage of his career he had established a bridge 
equipment. I am strongly inclined to believe that he must have 
done so, because he had several rivers to cross ere the campaign 
coidd be opened, which would probably require bridging. However 
this may be, it is certain that at a later date a bridge-train attended 
upon all his movements. Bead Arrian's account of his advance 
upon India, and if any doubts upon this matter should have rested 
upon your minds, they will at once be dispelled. Alexander moved 
upon the Hydaspes, carrying with him light vessels moimted upon 
carriages, which, for the sake of convenience upon the march, wero 
divided, some into two, others into three pieces. Now what were 
these vessels but pontoons ? When he approached the banks of the 
river, he halted the carriages under the screen of a thick wood, put 
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the vessels together and launched them raft-wise— pretty much afi 
our own engineers laimch their pontoon-bridges on the waters of the 
Medway, or wherever else they may be called upon to make rivers 
passable for troops. In like manner Alexander's engines for throw- 
ing stones and darts took their places on the flanks of columns, or in 
the intervals between one brigade and another, where the nature of 
the country would not admit of parallel movements. His battering 
rams, wagons, and baggage-horses marched in the rear of his 
columns on the advance — ^in their &ont, if he was practising a 
retreat. And besides that, the drivers were all armed ; a regular 
guard protected them. Will any body say that lessons in the art of 
war are not to be learnt from the history of men and of times which 
seem to have left no point that is necessary to the organisation and 
management of armies imattended to, which provided not only foit 
the maintenance and support of forces in the field, but cared for all 
necessary means of supply — ^in their recruiting— in their treatment of 
recruits— -in their wise establishment of dep6ts and magazines— in 
the stalOT of officials which they kept to manage the accounts of the 
army) and held personally responsible for the due performance of the 
duties which the government had assigned to each-^^-which had their 
military records careftilly preserved, and books illustrative of tactics 
and strategy elaborately compiled ? But we will return to Alexander* 

Having completed his operations both for offensive and defensive 
war, Alexander begaa^ his march from Pella. He moved leisurely^ 
in order that there might be time for the fleet to meet him at the 
mouth of the Hellespont. He made a brief halt at Amphipolis^ 
establishing his head quarters in the town. He arrived next at 
Abdera, and there passed the river Nestus. He then entered Thrace^ 
crossed the Hebrus and Melas, and traversing the Chersonese arrived 
at Sestos. The Strymon, the Nestus, the Hebrus, and the Melas are 
none of them very large rivers ; but, as Alexander moved with car- 
riages of various kinds, and as the banks of some of them are steeps 
we may fairly assun^ that if he did not find them bridged he 
bridged them. 

The Macedonian fleet had already arrived at Sestos, and the troops 
were commanded to embark forthwith. While this was doing. 
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Alexander paid his well-known visit to the site of Old Bium. He 
accomplished this feat, so to speak, alone ; crossing the strait in 
the admiral's trireme, which he steered with his own hand. He 
was ambitious to be the first of the Macedonian host to tread the 
Asiatic shore, and he succeeded. But, though full of romance, he 
was, at the same time, one of the most farnsighted and sagacious 
generals that ever lived. Having offered his sacrifices, as a hero, to 
the manes of the dead, he hurried back to Abydos, where his army 
had begun to assemble, that he might resume the occupations of a 
great commander. Here a grand review took place, at the close of 
which the army was distributed into two wings or columns. Of the 
right column, Alexander himself took command ; the left he placed 
under the immediate orders of his Mend Parmenio. The muster-^ 
roll showed that the army was thus composed : Of the Macedonians, 
partly Phalangi, p&rtly Hypaspists, there were present under arms 
12,000. Of Greek allies, armed and equipped like the Hypaspists, 
7,000. Of mercenaries, 5,000. All these were fit for close combat. 
The light troops, chiefly Triballi and Blyrians, armed vrith slings, 
dtutS) and short spears, mustered 5,000, and there were 1,000 
archers. Of cavalry, two brigades were heavy Macedonian horse^ 
each 1,600 strong. Two others, one of Grecian horse, 600, the 
other of Thracians and PsBonians, 900. The most perfect grada* 
tions in the order of command prevailed everywhere. 

Meanwhile the Persians had not been wholly regardless of the 
storm which tiireatened. They declined indeed to be guided by the 
counsels of Memnon the Greek, and so threw away their superiority 
by sea ; but, under Arsytes, a Phrygian satrap, they collected a con- 
siderable army at a place called Zeleiaand waited the issue of events. 
They were greatly superior to Alexander in cavalry^ which the 
lowest estimate puts down at 20,000. And Memnon^ who served 
under Arsytes, strongly urged that advantage should be taken of 
this circumstance. He recommended his chief to avoid a general 
action, to retire before Alexander, laying waste the country as he 
went ; to beat up the Macedonian out-posts, harrass their convoys, 
and strike at their baggage; and to attempt more serious diversions 
from the sea by landing in Macedon, end compelling Alexander to 
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return for the defence of his own country. But Arsytes was the 
civil governor, or pasha, of the district. His personal assets de- 
pended on the amount of produce which it reared, and he refused to 
sacrifice his own resources for the sake of the empire. He accord- 
ingly advanced to the Granicus, along the right bank of which he 
took post. Here he determined to give battle, having, as Arrian 
states, under his command 20,000 excellent horse, and 20,000 or 
25,000 good infantry, all of them mercenaries, cliiefly Greeks. 

The Granicus, though famous in story — first because it is com- 
memorated in the Hiad, and next as the scene of the battle which I 
am going to describe — is an inconsiderable stream. It takes its 
rise in Mount Ida, and fiows northward into the Propontis, or Sea of 
Marmora. It is fordable in many places ; but the right bank is 
steep, and therefore offered considerable advantages to the force by 
which it was that day occupied. It was to cover these fords that the 
Persians drew up with their left resting upon the declivities of 
Mount Ida and their right en Voir, 

Alexander having reviewed his troops at Abydos, rested there 
that night, and at an early hour next morning began his march* 
His scouts had made him aware of the proximity of the enemy ; he 
therefore moved with caution, and slowly. He halted the first day 
at a place called Perkote ; the next beside the little river Praktiusi 
and the third at Hermotus. Clouds of light cavalry covered his 
movements, which he supported with heavy horse in the proportion 
of one squadron of cuirassiers to four of lancers. His last march 
from Hermotus to the Granicus he performed in perfect readiness 
to engage on the first alarm. He appears to have come in sight of 
the Granicus about two in the afternoon. Parmenio, desirous that 
the troops should enter fresh into battle, advised a halt till next 
morning. But Alexander, satisfied that a general action was 
all in his favour, and against the Persians, reftised to listen to 
the advice. He was apprehensive that the enemy might withdraw 
from their position in the night, and resolved to deliver battle 
immediately. 

Now observe the skill with which his dispositions are made. 
While he is arranging his columns of attack, archers, supported by 
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light horse, push on to the river, skirmish with the enemy, and try 
the fords. An attempt is also made to clear the opposite bank by 
shooting stones and darts from ballist«e, and so far succeeds that 
the Persian cavalry fall back behind the shelter of the high groimd 
of which they are masters. Meanwhile, the Macedonian army forms : 
the Phalangi take post by double battalions, each 1000 strong, in the 
centre, keeping an interval between each double battalion. The 
Hypaapists, or lighter infantry, form to the right and left of the 
Phalangi, somewhat in advance. These are flanked by the light 
cavalry or lancers, supported by squadrons of heavy horse ; and on 
the right of the whole line, opposite the principal ford, is the mass 
of the heavy cavalry. The light infantry, consisting of slingers, 
bowmen, and javelin men, extend up towards the base of Mount 
Ida and threaten the enemy's left. 

It is not necessary to describe the battle or to spQak of its results. 
The coimtry was open, and there was no smoke, as among us, to 
confound the vision. All these formations were therefore clearly 
seen by the Persians ; and the Persian horse, as soon as the Mace- 
donians began to move, closed up to their own front again and stood 
ready to receive the shock. It was given by Alexander's heavy 
horse, a squadron of his body-guard leading, which the light cavalry 
or lancers supported, and beside whom, and therefore sheltered in 
some degree from the force of the ciuTent, a division of Hypaspists 
pushed forward. The resistance was very determined— so great 
indeed that for a while no man could succeed in forcing his way up 
the bank — for Memnon was there with the flower of the Persian 
cavalry, of which a portion rode down to meet the Macedonians in 
the water, while the rest plied them with javelins from the heights 
above. But all this while the Macedonian slingers and bowmen 
were pushing round among the rocks of Moimt Ida; and by and by 
volleys of stones and arrows fell upon the Persians who covered the 
nearest ford. Then Alexander himself plimged in at the head of a 
second squadron of the body guard. Then by sheer strength of 
man and horse the Persians were pushed aside, and steady, yet 
rapid, the phalanx descended into the riVerj crossed, and made the 
opposite bank its own. 

The Persian horse was repulsed ; but it was still niunerous ; and 
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there were 20,000 excellent infantry in line, which had goffered no 
loss. Against these, Alexander at once led his whole strength. 
While the phalanx took them in front, the cuirassiers fell upon their 
flanks, and entirely routed them; for the lancers and Greek alliefl 
sufficed to keep the Persian cavalry from rallying. And here was 
manifested the immeasurable superiority iu an open plain of the 
Macedonian two-handed pike over the one-handed lance of the 
Greeks. The Greek line could make no impression whatever upon 
the dense forest of pikes which breasted it ; and the slaughter which 
ensued, when the Hoplyti broke and endeavoured to flee, was 
terrible. 

Alexander's loss was computed at about 1,200 killed and woimded. 
It is said that of the Persian infantry scarce 2,000 escaped. The 
speed of their horses carried the mass of their cavalry out of danger. 

Such is the page of military history which I proposed to imroU for 
your consideration to-day. I think that it is wanting neither in 
interest nor in substantial value. It shows that war has been treated 
as an art, not by modems only ; that there are other foimtains 
whereat the military student may drink, with refreshment to himself, 
besides the despatches of the Duke of Wellington and the Conmaen- 
taries of Jomini and of the Arch-duke Charles. And hence that he 
who recommends the foundations of a profession to be laid on a 
broader base than any cramming-school can famish proposes to the 
youths who may be ambitious of achieving military renown no 
useless labour. 
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May 22nd and June Stli. 
Colonel the Hokourable JAMES LINDSAT in the Chair. 



ON CHINA AND THE CHINESE. 
By J. Crawfurd, Esq., r.R.S. 

(Ahstract) 

In these two very valuable lectures, the parts most important to 
the members of the Institution are those upon which Mr. Crawfurd 
is most competent to speak: namely, first — ^the character of the 
emigrant portion of the Chinese population ; and secondly-— the war 
and the negociations which are now being carried on. 

Mr. Crawford, from having had charge of the civil administration 
of Singapore, from 1823 to 1825, and from the connection which he 
has since maintained with that colony, has, by personal contact with 
these people, had more than ordinary opportimities of judging of 
them; while his previous position as Resident at the Court of the 
Sultan of Java, and the works which he has published upon the 
history and geography of the Eastern and Indian Archipelago, 
entitle his opinions to weight, with reference to any operations that 
may be conducted in that quarter of the globe. 

Mr. Crawford, after describing the boundaries of China, and its 
dependencies, the latter of which, although three times the extent of 
China Proper, do not contain as many inhabitants as the smallest of 
its eighteen provinces— pointed out that the grand features of the 
physical geography of China are its two great rivers, and the vast 
and fertile plains through which they flow. These rivers, which 
flow from west to east, are, respectively, thirteen and a half and 
fifteen and a half times larger than the Thames ; and, in fact, it is 
these, with their branches and tributaries, that have created the 
great civilization and population of China. 

The climate varies, from that of Central Italy to that of Jamaica: 
in the north, producing wheat and all the products of temperate 
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Europe ; in the south, rice, the sugar-cane, and the productions of 
the tropics. China, also, possesses great mineral wealth — coal, iron, 
copper, tin, zinc, lead, mercmy, gold, and silver. Of the latter, the 
quantity must be great, since, until lately, it has supplied the 
chief consumption of the coimtry itself, and has been often exported. 
China, in fact, has within itself such a variety of mineral, vegetable, 
and animal wealth, that, if any coimtry can be said to be independent 
of others, it is so. This is the view which the Chinese themselves 
are fond of taking of their country; and, isolated and remote as 
they are from the more civilised world, their very position in a 
great measure accounts for their extravagant and irrational national 
conceit and imdervaluing of strangers. 

The popidation is estimated at 360 millions — a number which, 
spread over the vast surface of China, gives no more than 277 inha- 
bitants to the square mile, probably about 23 less than the present 
relative population of the United Kingdom. Some of the provinces 
— ^those to the north and west — are even scantily inhabited, while 
the central and eastern provinces, enjoying the benefits of the navi- 
gation and irrigation of the great rivers, their tributaries and 
branches, are very densely peopled. In these portions of China, the 
land cannot suflSciently feed its own inhabitants, and many of the 
poorer classes are consequently always in a state verging on starva- 
tion. This has given rise to an emigration which has now been 
going on to a greater or less degree for the last 300 years, but 
which has never been so rife as at the present moment. By the 
laws of China, emigration is prohibited ; but this law, like a hundred 
others, is set at defiance, by necessity or cori-uptiou. All those who 
emigrate, are of the working classes, men iti the prime of life— 
for no capitalist ever quits China for a foreign countiy ; and, although 
each in quitting his native coimtry does so to seek his fortune, and 
when he has made it to retui*n, yet few attain this end. This ac- 
counts for their leaving their families behind them, the motive, no 
doubt, being the known attachment of the Chmese to the tombs of 
their forefathers. In this respect the Chinese emigration differs 
from the emigrations of all European nations. The Chinese emi- 
grants, however, intermarry with the people among whom they 
settle or sojourn, and the result is a mixed or half-caste population 
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far more numerous than the China-bom. To' the credit of the 
Chinese, it should be observed, that they treat their wives well, 
and that, consequently, the women of these countries prefer them to 
their own countr3mien. " They work for us," they say, " while our 
own countrymen are idle and make us do all the work." This 
mixed race, to whom belong most of the wealthy merchants of the 
European possession, although somewhat less industrious, perhaps, 
than the Chinese, are better informed, and more docile. In the 
more recently-formed European possessions, the disproportion of 
the sexes is a great evil — ^in Singapore, for instance, there are at 
least ten men for every woman. In all the countries in which the 
Chinese are settled, it is conjectured that their niunber may be a 
million and a half, and in their employments they embrace the 
whole field of useful labour. They are found as merchants, shop- 
keepers, artizans, agricultuiists, day-labourers, bankers, contractors, 
&c. In the Dutch and English possessions they are the sole farmers 
of the public revenue, no other class of the inhabitants, not even 
the Europeans, being able to compete with them. 

Some fears have lately been entertained of the Chinese settlers in 
our possessions, lest, following the example of the people of Canton, 
or of the insurgents of Nankin, they might rise against us. These 
fears, however, Mr. Crawfurd believes to be wholly imaginary. We 
have had Chinese subjects for nearly a century and a half, and they 
have neither plotted nor risen against us. The greater number are 
peaceable, respectable, and industrious ; men much devoted to the 
pursuits of industry, and very little to the pursuit of politics. The 
majority, too, being born in the country — that is, consisting not of 
pure Chinese, but of the mixed race — ^have little connection with 
China, except in so far as they respect it as the land of their fore- 
fathers. Our conduct has been fair and just towards them; they 
pay the same taxes as ourselves, and no others ; they are governed 
by the same laws as ourselves, that is, by the laws of England, except 
in the matter of inheritance, in which they are governed by their 
own. They sit on grand and petty juries, and some of their chiefs 
are even in the commission of the peace. 

In the parent country, however, the Chinese, as a race, are a 
homogeneous people; the same from one end of the country to the 
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other. They diffef in physical form firom all their neighbours, even 
from 0ie Tartarfl, whom they most resemble. Even the moimtaineen 
of some of the western provinces, who h^ive not adopted the religions 
or manners of China, nor submitted to her authority, are, in race, 
the same people ; and, although in the eighteen or rather fifteen pro- 
vinces into which the empire is divided there are considerable 
differenoes both in manners and language, yet these are not such as 
to affect that homogeneity which belongs to the whole people. 
Moreover, although each province has its own language, or at least 
its own dialect, there is a metropolitans-called by the Europeans 
the Mandarin, language, which, more cultivated than the rest, ia 
in frequent use as a general medium of communication. It plays 
the same part that French does in Europe, Hindi in Hindostan, 
and Malay throughout the Indian Archipelago. The Chinese may 
be called a stereotyped people; they appear to have made a certain 
and large advance in civilization and then to have stood quite still. 
The arts even, in China, are generally quite stationary ; their paper 
continues to be made from the fibres of the bamboo, and is a brittle, 
perishable article, inferior to any European paper, and commendable 
only for its cheapness. The Chinese invented printing 900 years 
ago, but have never gone further than stereotyping from wooden 
blocks, and know nothing of metallic or moveable types. They 
invented the compass, but never applied it to navigation. They 
discovered gunpowder, but confined it to the manufacture of fire- 
works. Its use for propelling missiles through a tube they ac- 
quired indirectly from Europe. They have now been acquainted 
with it in war for probably 500 years, but are less expert in the use 
of fire-arms than any other considerable nation of Asia, preferring 
their ancient bows, from which they shoot harmless arrows in the 
&ce of round and grape shot from 82-pounders. They invented 
6ilk some 3000 years ago, and their raw silk is far excelled by that 
g£ France and Italy, while in the manufactured article they are 
beaten by France and England. They were the inventors of porce- 
lain, and are excelled by France, Germany, and England ; their 
ware being now brought to Europe merely as a curiosity. They 
have preserved their superiority in nothing but tea. Their ships, 
dfT junks, are of the same form and equipment as those in which 
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Marco Polo sailed from the coast of China to the Persian Gulf in 
1296) a voyage which it took eighteen months to perform. 

Mr. Crawtod then entered largely into the statistics of trade; 
questions which, firom being imperfectly imderstood by the people 
of both countries) have produced sources of irritation between 
advancing civilization on the one hand and a people thus constituted 
on the other, and which, of late years, have led to open ruptures. 
For the balance of our trade, that is, for the difference between the value 
of our exports and our imports, we pay the Chinese in silver, which is 
their current money, as it is of the whole eastern world. This balance 
amounts at the present moment, for India and China — the larger part 
being for the latter-^to a sum not falling much short of twelve mil- 
lions annually : and there are some among us who look upon this 
vast export of the precious metals with alarm, as though it were a 
drain upon our wealth ; but it is no more a drain than is our export 
of iron, or cotton, or woollens. We export silver, because, in a 
mercantile sense, we do not want it at home — just as we send abroad 
our surplus produce in ordinary manufactures. The silver would 
hot only be of no use to us, if we coiild keep it, which is impossible, 
but the sole effect of retaining it woxild be to increase enormously 
the nominal price of every other commodity, and thus to cut us off 
from all intercourse with other nations. When India and China are 
saturated with silver, they will take no more $ and when they have 
more than they want, they will begin to export. China did so down 
to 1851 — every year exporting to the value of £2,000,000 ; but then, 
no wiser than some among ourselves, she believed that this export 
of the precious metals was a drai^ upon her wealth, and, therefore, 
fulminated proclamations and edicts against opium and the opium- 
trade, which she believed to be the cause of it, and thus arose the 
first or opium war. But in all her proclamations and edicts against 
the opium trade, says Mr. Crawftird, she never once spoke of its 
immorality, or of the injury which opium did to health. They called 
it << black dirt;'' and said that by means of this foreign << black 
dirt" we were robbing them of their gold and silver. The precious 
metals were ^^ leaking out/' that was their expression, and nothing 
coming in but " black dirt }" and if this Went on, they added, the 
Chinese wmUd soon be reduced to the idame stat^ of poverty^ as that 
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to which Euix)peans had, by means of the same " black dirt," reduced 
the black barbarians of Java and other coimtries. They thought, and 
still think, that gold and silver alone constitute wealth, as we ourselves 
did, and some of us do to this day. They thought, in short, as we 
did — that there was a signal advantage in possessing more pots and 
pans than there was food to cook«->an illustration of Adam Smith. 
Previous to these precious edicts against opiiun, gold and silver had 
been yearly imported into China ; but, the importation of opium 
having greatly increased after the overthrow of the tea monopoly, 
the balance was turned against China, and gold and silver came to 
be exported. For the last seven years, the balance has again been 
in favour of China, and gold and silver have been largely imported; 
and since then the Chinese do not consider themselves as being 
robbed, and not a word is said about the " black dirt." On the 
contrary, the importation of the drug is as £ree as that of cotton or 
iron ; and the Chinese themselves are cultivating the poppy and pro- 
ducing a large quantity of opium, although the article turns out to 
be inferior in quality to that of India. 

The present war, or more properly speaking our present quarrel, 
with China has more of a local than of an imperial character. 
It has been in progress from October to April, and, although the 
trade and revenue of Canton have been destroyed, and the second 
town in the empire blockaded, the Imperial Government, as far as 
we know, has not taken ^e least notice of it. We are at open war 
with Canton; but the other four ports have not entered into the 
quarrel, and our trade with them goes on only the more briskly that 
there is no trade at all with the si^r port. Even when we attack, 
capture, and occupy Canton, which we must do, its capture and oc- 
cupation will have no sensible effect upon the Imperial Govern- 
ment. The other ports will take no heed, and we shall want neither 
tea nor raw sUk. 

What then will be the effect of the military operations which are 
now being directed against this people? They are essentially un- 
warlike, and have no taste for war, or any employment that has even 
the semblance of it. They look upon war as an idle and profitless 
employment, " I once tried them," says Mr. Crawfurd, " as a con- 
stabulary force, and the failure was complete. They were always 
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looking after their own affairs, and never after those of the public." 
Should we conquer such a people ? or add to our territorial dominion ? 
No greater evil can happen to us than falling into such a mistake. 
The Chinese are not, like the people of India, divided into several 
nations and into inniunerable castes. On the contrary, they are a 
homogeneous people in race, laws, manners, and religion, with a strong 
feeling of nationality, which the Hindus and Mahomedans of our 
Indian possessions are wholly destitute of. Unless largely intermixed 
with other nationalities, as they now are in all the European posses- 
sions in which they are settled, it would be impossible to rule them. 
The two tribes of Tartars that within the last six centuries have 
ruled them, men of approximate race to the Chinese, have only been 
enabled to do so by themselves becoming virtually Chinese, and 
sharing the government with them. Should we perform the Kutao? 
Or, by sending our ambassador to Pekin, subject him, as of old, to 
the inisolence and intolerance of the Chinese Government? " I am 
clearly of opinion," says Mr. Crawfurd, " that our Plenipotentiary 
ought not to go a furlong beyond the guns of the fleet." It is under 
those alone that he can negotiate effectually. The vulnerable part 
of China by an European power is the great river, navigable for 
a ship of the line for 200 miles. The possession of Nankin and the 
debouchment of the Grand Canal into the river, which is near it, 
enables an enemy at once to place the Chinese capital in a state of 
blockade, by cutting off the southern from the northern provinces, 
the latter being fed by the former. From 8,000 to 10,000 Imperial 
junks are, it is said, constantly employed on the Grand Canal in 
carrying the taxes paid in kind, namely com, salt, and similar 
commodities. By the presence of a fleet and land force in the 
Yang-chc-kiang, in the neighbourhood of Nankin, the main channel 
of intercourse between the fertile southern and the poorer northern 
provinces is effectually interrupted, and this, as it did on a former 
occasion, will bring the Chinese Government to terms. It may 
be said that the insurgents are in occupation of Nankin — this is 
true, but they are not in possession of the debouchment of the 
Grand Canal. In taking possession of either it is possible that 
we may come into collision with a party that is very insolent, very 
ignorant| and veiy sanguinaiy; but these insurgents, pretending 
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to be Christians^ are not deserving of much consideration. Their 
progress through the whole breadth of China has been marked hy 
rapine and murder, and they consist, without exception, of the 
lowest and most ignorant classes of the people. Twice they hare 
advanced towards Pekin, and even crossed the Yellow River, and 
twice they have been defeated and fallen back upon Nankin. Their 
final success in establishing a native government, and subverting 
that of the Tartars, does not seem probable ; nor is it desirablei 
for they have no leaders of rank or wealth, and, even if they ulti- 
mately succeeded, they would establish a worse government than 
that they would subvert. They pretend to be Christians, but 
their Christianity is a pro£uiation of the name, which will not bear 
examination; and assuredly there is less of the spirit of Christianity 
in their strange and barbarous religion than in the bloodless worship 
of Buddha, or the philosophy of Conjoins. 

To humiliate the Grovemment before such a people in any way 
that would eventually lead to its overthrow, would be a catastrophe 
highly prejudicial to our interests. Our object is trade, and what 
we demand is a free commercial intercourse on terms of equality. 
No doubt a more decent language has been used by the Chinese 
since the treaty of Nankin ; but the spirit of the Chinese Government 
in relation to strangers remains unaltered, and we cannot reasonably 
hope at once to effect a revolution in an inveterate habit which is 
the fruit of an isolation of 3,000 years. Only, therefore, under the 
guns of our fleet can our present treaty with the Chinese, in many 
respects imperfect and ill-defined, be properly rectified, or a new one 
if necessary negotiated. A demonstration of our power is the most 
convincing argument. Other nations both wait and watch the 
result; but in the presence of the assembled hosts it will again 
be seen that England, although powerful to strike, seeks not alone 
her own aggrandisement. 
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Monday, May 18th, 1857. 
Colonel the Hon. JAMES LIKDSAY in the Chair. 

NEW MEMBERS. 

The Chairman announced that since the Ist of January 65 new 
Members had joined the Institution, viz. : — 

LIFE MEMBERS. 

Oapt. W. Patenon, Professor Royal Military Oollege. 
Capt. De La Chaumette, late British Italian Legion. 
Oapt. W. W. W. Hombley, late 9th Lancrs. 

ANNUAL SUBSCRIBERS. 



Lt.-Col. Cure, Oren. GKls. 
John Letlie, Eaq. 71st Regt. 
T. Ligertwood, Staff Surgeon. 
Capt. Campbell, Sco. Fus. Gds. 
Capt. Viscount Kirkwall, Sco. F. Gds. 
Lieut. Stephenson, Sco. F. Gds. 
Colonel Seymour, Sco. F. Gds. 
Capt. Hon. R. Mostyn, Scotch F. Gds. 
Lieut. Stracey, Sco. F. Gds. 
Lt.-Col. Lord A. Lennox, R. Sus. Mil. 
Lt.-Col.Lord C. Hamilton,Donegal Mil. 
Lord Hardinge, Kent Artillery. 
Capt. Caulfield, Colds. Gds. 
Lieut. Bamaud, Colds. Gds. 
Col.Wilford, R. Art. Goy.R.M.Academy 
Lt.-Col. Reeye, Colds. Gds. 
Capt. Mure, Sco. F. Gds. 
Lieut. Elwes, Sco. F. Gds. 
Lieut. Paynter, Sco. F. Gds. 
Lieut Hon. E. Brownlow, Sco. F. Gds. 
Capt. Hon. C. Hay, Sco. F. Gds. 
Lieut. Knox, Sco. F. Gds. 
Lieut. Jelf Sharpe, Sco. F. Gds. 
J. W. Spurrell, Esq. Admiralty. 
Capt. Goodwin, Cambridge Militia. 
Capt. Digby, Gren. Gds. 



Lieut. Fortescue, Colds. Gds. 

Earl of Selton, Gren. Gds. 

Lieut. Hon. H. Edgecumbe, Gren. Gds. 

Lt.-Col. Read, H.P. Royal Staff Corps. 

J. W. Simpson, Esq. late Apothecary to 

the Forces. 
Capt. Ewart, Gren. Gds. 
Capt. Scott, Sco. F. Gds. 
Col. Shafto Adair, Suffolk Art. 
Capt. Harrison, H.P. 79th Highknders. 
Sir Sibbald Scott, Bart, late Sussex Art. 
Lieut. Hon. W. Trefusis, Sco. F. Gds. 
Lieut. Beaumont, Sco. F. Gds. 
Capt. Jervoise, Colds. Gds. 
Capt. Burgess, H.P. Bombay Army. 
Migor Hackett, late 77th Regt. 
Capt. Schaw, Roy. Engineers. 
Colonel P. Herbert. 
Robert O^Byme, Esq. Navy Agent. 
Lt-Col. L. Graham. 
Lieut. Melville, Gren. Gds. 
Commander Cole, R.N. 
Mfi^or-Gen. J. T. Lane, Bengal Army. 
Capt. Stapleton, Gren. Gds. 
Lt.-Col. Lord Burghley, Nrthmptn.Mil. 
Lieut. Murray, R.N. 
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Lieut Bulkeley, R. H. Gds. Lt.-Gen. Cannon. 

Gapt. Lambton, Sco. F. Gds. Lt.-Col. Wilford, Chief Instructor of 

Lieut. Palliser, Rifle Brigade. School of Musketry. 

Capt. Hon. H. Campbell, Colds. Gds. John Davidson, Surg. Ben. Army. 

Lieut. R. Home, Roy. Engineers. Lt-Col. G. Knox, late Colds. Gds. 

H. Harkan, Esq. Assist. Sui^. R.N. Major Hon. S. Yereker, Limerick Art. 

INCREASED SUBSCRIPTIONS. 

The under-mentioned Officers had raised their Annual Subscriptions 
from Ten Shillings to One Sovereign since the Ist of January : — 

Capt. Dixon, Q. O. L. Inf. Mil. Major* Gen. Monins. 

Admiral Sir John Hindmarsh. Lieut. Airey, R.N. 

Major-Gen. Sir R. Doherty. Sir Sibbald Scott, Bart. 

Lt.-Gen. Sir G. Bowles. Colonel Thompson, Ret. R.E. 

Admiral Lord Aylmer. W. Hunter, Esq. M.D. 

Colonel W. Raban. Major-Gen. Cameron. 

Capt. Carr, Roy. Marines. Lieut. Okes. 

Capt. Goodwin, Bed. Mil. J. Davidson, Esq. Ret. Surgeon. 

Lord Hardinge. Capt. Hon. G. Wrottesley, R.E. 

Capt. John Grant. The Rev. G. Gleig, Chaplain-General. 

DONATIONS. 

Among the more important Donations presented to the Institution 
since the Annual Meeting were — 

To the Idbrary. 

The Catalogue and Reports of the Paris Exhibition ; presented by H. M. 
Gt)vemment. 

Dictionnaire de Bayle, 4 vols. ; presented by Capt. Packe. 

The Linesman ; presented by Colonel Napier. 

Observations on the Purchase System. 

Is England a Military Nation or not ? presented by Sir Robert Gardiner. 

Histoire de l*Arm6e Franqaise, 4 vols. ; presented by Colonel Raban. 

Address to the East India Company^s College at Haileybury, and Examination 
of Students at Addiscombe ; presented by Colonel Sykes. 

Catalogue of Stars near the Ecliptic ; presented by E. Cooper, Esq. 

Meteorological Register of Madras, and Astronomical Observations 1843 to 
1852 ; presented by the Hon. Court of Directors. 

The Transactions of Various Societies, &c. 

Map» and Plain, 

Map of Mahon ; 5 Maps of Gibralter at the Siege ; presented by Col. Paschal. 

Plan of Eertch — of Scutari—of the Battle of the Tchernaya — ^ the Camp at 
Aladyn — of Galala Bunen—View of Balaclava — Series of Eight Plates, showing 
the Construction of the Docks of Sevastopol — Fac-simile of an Annexe to Protocol 
*6t Paris; presented by the Topographical Department of the War Office. 
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Medali. 
A Silver Medal to celebrate the Siege of Gibraltar; presented by Col. Paschal. 

MitceUaiuoxu, 

A Portrait of Lord Nelson and of the Duke of Wellington, with autogn^hs. 

A Medallion of Sir John Franklin; presented by John Barrow, Esq. 

Pieces of Russian ration bread — Russian Soldler^s Spoon, with blood in the 
ladle — Cap Pouches — Piece of fuse, which had been lighted to blow up the 
Magazine in the Redan — Russian Bayonet. Presented by Major Julius Raines, 
95th Regt. 



ON MILITARY SURVEYING AND RECONNAISSANCE. 

By Captain Baillee, E.LC.S. 

(^Abstract of Paper,) 

Capt. Bailue commenced by observing, tliat he would take for 
the text of his remarks the recent Order of H.R.H. the Commander- 
in-Chief, on the qualifications for staff-officers, especially those of the 
Assistant-Adjutant-Generars and Quartermaster-General's depart- 
ments, which Order he read to the meeting. He would confine 
himself to the description of the purely practical methods of military 
surveying, such as it was within the power of every officer to make 
himself acquainted with, and which he should be able to apply at 
any time and under any circumstances, when called upon to do so. 
Military Surveying might be divided into two branches : 1st. Sur- 
veying with Instruments ; and, 2nd. Without Instruments. The 
former was the easier and more correct method ; the other being the 
result only of considerable practice and experience, and limited in a 
great measure to favourable circumstances of ground and locality 
generally. Surveying instruments might be classed as, those for 
linear, and angular measurement. Instruments for linear measure- 
ment were required to determine the length of a base line — which 
was the foundation of every survey, — ^and upon the correctness of 
which, the value of the whole directly depended. In military 
surveys, sufficient importance was not usually given to this the pre- 
liminary operation. In books on the subject it was rather slurred 
over ; or they contented themselves with noticing one or two means 
of performing it — usually by the number of paces of a man or horse. 
Both these methods were very uncertain— the latter especially so. 
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Every staff-officer had usually two or three chargers, all probably 
differing in the length of pace, and each, again, varying its pace 
under peculiar circumstances. Then it was difficult to count any 
high number of paces while at full speed, and while, of course, the 
attention must necessarily, also, be diverted to the direction of the 
line, and the nature of the ground. Perhaps time furnishes a better 
mode of estimating distance, — the rate of speed of a cavalry charger 
being about 400 yards per minute. The other mode of measuring 
offered a better criterion, — the foot pace. But even this was un- 
certain. No two men, hardly, however well drilled, took the same 
number of paces in 100 measured yards, marching independently ; 
and no single man made the same number three times running,— 
and, when it came to broken and irregular ground, it was of course 
stiU less to be relied on. It was therefore of great importance to 
obtain some simple means of measuring a base " instrumentally ;" 
and the one he (the lecturer) had found the most convenient, was 
the ordinary pace-stick, with the use of which every drill-serjeant 
or corporal was well acquainted, by means of which they could 
measure any distance as rapidly as they could walk, and with the 
certainty of unvarying length of pace. It was equivalent to the pro- 
cess of "stepping" measurements on paper with the compasses, 
which till lately had been the only means of dividing straight lines 
for scales and circles, even of large astronomical instruments. A 
simple pace-stick could always be constructed with three rods 
fastened together in an equilateral triangle with two sides continued, 
as in the fig. (1); or a jointed one could be made by any regimental 




carpenter or armourer, and carried as a common walking-stick. 
There were other instruments especially adapted for measuring dis- 
tances— ^3uch as the perambulator ; and various optical instruments 
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—as the " Btadium," and the " rochon," or micromet«r telescope. 
The perambulator was well adapted for route surveys, but was too 
combrooa for an officer to carry abont with Mm. In India, a very 
large one, twenty feet in circumference, usnally accompanied the 
head-quarters of each army. The perambulator might be usefhlly 
applied to gun-carriagea. They had been frequently tried in ordi- 
nary carriages, but failed there on account of the springs, as there 
was a difficulty in connecting the parts on the wheel, from which the 
motion was derived, with those on the body of the carriage, where 
the dial or register was placed. Guu-ctmiages had no springs, and 
the objection, therefore, would not apply to them. One perambu- 
lator in each troop or battery would be useful ; and on fair ground 
it would easily ^ve a short base from which to ascertain distances 
for range. T^e micrometer telescopes were good, but, generally, 
too expensive for common use. One had recently been produced, 
which might be referred to, as it differed from all the others in the 
construction of the telescope, which was on a new principle. It waa 
called the " Napoleon m," field-glass, invented by a French officer, 
M. Porro, who sought to combine in it the long focal length of the 
old draw-telescopes with the more compact form of the modem 
double field-glass. He had done this very cleverly, by folding up 
the length as it were into four, on the principle of the " optical 
paradox," only that prisms were substituted for reflectois: the dia- 
gram represents the instrument. And it was evident that a ray <^ 



%ht, entering the telescope through the object-glass or prism at A, 
would be refracted thence up again to C : and so to the eye. Tlie 
micrometer WM engrared on one <tf the ^iunf. Th« instnimeD.^ 
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combined great steadiness with long focal distance and large field 
of view. The cost in Paris was about six pounds. 

We will suppose that by either of these methods we have suc- 
ceeded in measuring a base line; the next point is to select the 
stations for the various triangles which form the net-work of the 
survey. Tlie equilateral is the best form of triangle for this purpose, 
and the angles should never exceed 90° or be less than 30®, as ex- 
tremely obtuse or acute angles are liable to considerable error. The 
choice of the marks of the different stations must of course depend 
upon the nature of the country ; they may be trees, prominent rocks, 
and stones ; or buildings, spires, towers, chimneys, &c., afford good 
marks ; but angles of buildings and walls should be avoided, as they 
are often concealed or imdistinguishable from the contiguous sta- 
tions. In some cases it may be necessary to use artificial marks 
entirely ; the best of these are those which, on the principle of the 
" Heliotrope," or as it is more correctly called " Heliostat," reflect 
the sun's rays to the observer, and thus afford a brilliant object 
visible at immense distances. The heliostat, as used in trigono- 
metrical surveys, is a circular bit of looking-glass about six or eight 
inches in diameter, whose surface is a true plane ; it is fitted into a 
brass frame, and supported on a horizontal and a vertical axis, so 
that it can be turned in any direction, either of azimuth or altitude^ 
for military purposes. However, this would be a great deal too com- 
plicated and cTimbrous ; all that we require is a common " shaving- 
glass," or, if that is not available, the lid of a tin box, or a tin plate 
or canteen, polished up with sand for the occasion. An orderly 
might be sent to the distant station with this, and directed to stick 
up his sword or a ramrod between himself and the position of the 
officer who is observing the mark, and by keeping the sun's rays 
playing upon the end of the ramrod or the hilt of the sword he will 
be enabled to direct them very acciu-ately to the point of obser- 
vation. The observer may have another mirror at hand, and, by 
flashing it a certain number of times towards the signal-man, he 
could convey any simple directions that might be necessary. 
Persons who are not acquainted with the use of mirrors in this way 
will be surprised at the immense distances at which the reflected 
light is visible. In the Ordnance Surveys a heliostat has frequently 
been observed at distances exceeding 100 miles; and at the Cape 
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one of only three and a half inches ia diameter was almost too 
brilliant for the telescope at SO miles' distance. Mr. Gallon, in his 
veiy valuable and interesting little work on the " Art of Travel," 
mentions that this plan of communicating signals is used on the 
plains of Australia and the prairies of America, und suggests its 
great value to shipwrecked sailors in open boats or raits on the sea, 
where their signals are often overlooked. The same principle was 
also adopted by the Bussians at Sebastopol as a telegraph. 

We will next proceed to consider the meaus of measuring the 
angles and bearings of our station-marks. The earliest and simplest 
instrumeiit for this purpose was the " plane-table," and, as it is still 
in use, it may be as well to describe it. It consists of a square 
wooden frame, or board, upon which a piece of drawing-paper is 
stretched, and which is supported ou a tripod stand. In order to 
observe an angle or bearing, a £at rule fiimisbed with two brass 
sights is provided, which sights are adjusted to coincide with the 
object to be observed, and a line drawn along the edge of the rule 
gives the required bearing. Formerly plane-tables were very com- 
plicated instruments, and in some of t^e old books on suiveying 
they are represented with every imaginable contrivance of sights, 
telescopes, compass, protractor, levelling screws and leveb, which 
were supposed to render them perfect, but in reality were only addi- 
tional sources of error ; but it was soon found that the mere expansion 
and contraction of the paper from hygrometric causes, was sufficient 
of itself to produce an error of one-half per cent., and consequently 
no great dependence could be placed upon it, except for small spaces. 
For military purposes, however, where great accuracy is not required, 
it is still very useful ; and one of the most ^nvenient methods of 
making and using it is given in the Fig 8. For the table itself a 

JXir.X 
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common block ** sketch-book '^ is gubstitnted, to wluch, underneath^ 
is fastened a portion of a ball of common wood; tbii rests npon a 
tripod-stand, in the brass top of which there is a oiicalar oiifioe 
(about two inches in diameter) to jreceive it, and forms with it a 
ball-and-socket joint, which admits of the svaSacQ of the sketch-book 
being placed truly horizontal. A flat wooden iiiler with two needks 
fixed upright at the extremities, forms the sight ruler, with which 
bearings are observed and at once protracted. This is all that is 
requisite, and answers erery purpose of the most complicated and 
expensive affair that can be produced by the mathematical instru- 
ment makers. The stand is the same as those now in such c<«iuiioiii 
use with photographic cameras, and has only lately come into use 
in England, but has long superseded the old folding tripod in India 
for all surveying purposes, and is superior to it from its greater sta- 
bility. It can be made up anywhere by the commonest carpenter, 
and is equally useful for the compass, sextant, or telescope. 

The next instrument for observing horizontal angles or bearings 
is the prismatic compass. It is so well known that any deseriptiao 
of it is imnecessary. It was invented by Captain Kater lor magnetic 
observation ; but, from its portability, and the facility with which 
bearings could be taken by the ^' prismatic " arrangement, its advan- 
tages over the old circumferentor, or compass with sights, were 
speedily acknowledged, and it has quite driven that instmment out 
of the field. The compass card is usually divided to 180*^ on each 
semicircle ; this, however, is objectionable, and liable to produce 
error in observation, and the card should in all cases be divided 
to 36{f all round. A ring of silver is sometimes substituted for the 
card, but this only increases the expense considerably without any 
adequate advantage. The compass should always be provided with 
a stand like that of the plane-table described above. This is 
essential ; for, although under very favourable circumstances a 
bearing may be taken to within 4* or 5* when the compass is sup- 
ported in the hand, such bearings can never be relied on ; the least 
wind disturbs the observation, and, in general, the angle between 
two objects can be much better estimated with the eye alone. If the 
compass must be used without a stand, the safest plan is to place it 
on the ground, and, standing over it, to align the sights upon the 
distant object, and then, kneeling down, to read off the angle without 
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distorbing the compass ; this always gives a much closer reading 
than the other method of holding the compass in the hand, when the 
▼ery effort of steadying the body and the instrument produces a 
vibration that entirely precludes accurate observation* Another 
great source of error arises from the hair-sight of the compass not 
being truly vertical, which is another argument in favour of the 
necessity of the stand. In most works on military surveying it is 
said that the card levels itself, and, consequently, no other levelling 
is necessary — but this is erroneous ; it is not the card which is 
directed to the object, but the hair: and as it is frequently necessary 
to observe an object at a considerable height above the plane of 
the horizon, a very slight obliquity of the hair in this case will 
produce an error in azimuth of nearly 8** or 10°. Another irregu- 
larity of common occurrence, but which is very frequently over- 
looked, is that produced by what may be called local attractions 
caused not only by the presence of iron and other elements of dis- 
turbance in tiie earth itself, but, even in flat countries, by the vicinity 
of large masses of matter, such as houses, trees, &c., which exercise 
a direct and important influence on the magnetic needle ; and 
smaller bodies of iron especiaUy, which, from their vicinity, have 
almost an equal effect. It has been foimd that an observation of a 
star (Polaris far instance) will differ as much as 1^' from the read- 
ing with the same instrument, and of the same object, taken on 
opposite sides of a house ; and an even greater error would be pro- 
duced by the proximity of a steel scabbard or sword, a bayonet, or 
even a bunch of keys, or a knife in the waistcoat pocket, which, 
perhaps, few oflicers would think it necessary to leave behind them 
on a surveying expedition. It is necessary in using the prismatic 
compass over large tracts of country to be able occasionally to 
observe the magnetic variation, or, as it is now more commonly 
called, the declination ; this may be done either by direct observa- 
tion of the Pole-star at its elongations, or by finding a meridian line 
and comparing it with the magnetic meridian as indicated by the 
compass needle. Botib these methods are described in most works 
on survqrtng; but there is a^i other, which is very little known, and 
which, as it is applicable to many useful purposes in surveying, 
might be described here. It might be called a simple transit 
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instrumeut, for it, when properly adjusted, would give the time by 
the transit of a star, or of the sun, with nearly as much accuracy as 
the largest and most expensive instrument for the same purpose. It 
consists merely of a vessel of water, mercury, or other fluid, over 
which two hairs or threads are stretched at right angles to one 
another as shown in the figure (4). It is evident that a star or 
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other object reflected from the surface of the mercury so as to be 
bisected by one wire, and its reflected image must be in a plane vertical 
to the surface of the mercury, and also of the earth at that point ; 
if, then, the direction of the hair could be made to coincide with the 
true meridian at that place, the star, when bisected, must be upon 
the meridian, and the time then noted would be its time of transit. 
To make the hair or wire coincide with the meridian, it is only 
necessary to obtain sidereal time at the place, which could be 
immediately obtained approximately by noting the time of transit of 
a star at or near the zenith of the place (as shown by the reflected 
intersection of the wires in the mercury), when it must also be near 
or on the meridian. The right ascension of the star, as given in the 
Nautical or other almanack, would be the sidereal time of its transit, 
from which the time of transit of any following star could be 
deduced ; and by moving the wire round, so as to bisect the star at 
that moment, it would be brought accurately into the meridian, or, 
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if not quite accurate by one operation, it would be perfected by 
repeating it. Then by arranging the compass over the vessel of 
mercury, with its small mirror inverted, we can easily compare the 
magnetic with the true meridian, and at once obtain the magnetic 
declination at the place. It may be noticed here that the simple 
transit instrument here described forms the best sun-dial or meridian 
instrument that can be constructed ; once brought truly into the 
meridian, it indicates the moment of the sun's meridian passage to a 
second. In conjunction with the box-sextant it also gives the sim's 
zenith distance, from which the latitude can be obtained; it is besides 
applicable to levelling or contouring with the sextant, as will be 
hereafter described, so that it forms what might be almost styled an 
universal instrument most invaluable to the military man. 

The box-sextant is the next instrument ordinarily employed for 
military surveying that may be noticed here. It differs fix)m the 
ordinary sextant only in being smaller and more portable, from its 
being encased in a box, frop whence it derives its name. In general 
they are divided only to half-degrees, and furnished with a vernier, 
by which a reading to one minute may be obtained ; and, with a 
little practice, even half a minute may be estimated. They are 
frequently provided with a telescope, but this is necessarily so small, 
as only to complicate the instrument, without being of any advan- 
tage. It is curious that this instrument is almost unknown out of 
England, and the writer recently met a French officer in the Crimea, 
who was exhibiting one, found in the Redan, evidently the property 
of an English officer, with the use or even purpose of which he was 
entirely unacquainted, as well as many officers of his own service to 
whom he had shown it. The method of using the sextant is given 
in all works on surveying, as well as its adjustments. These should 
be meddled with as little as possible; nothing tends to destroy any 
surve3dng instrument so much as the constant attempt to preserve 
it in perfect adjustment. This is really impossible; and all that 
can be done is to observe the index error of the instrument before 
or after each series of observations. It is necessary also to be 
cautious into whos e hands surveying instruments are entrusted. 
He (the lecturer) had on one occasion lent his box-sextant to a 
gentleman whom he imagined was acquainted with the method of 
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using it, and who returned it to him shortly afterwards, with the 
observation that '< he had wound it up at both holes, but could not 
make anything of it." There is an objection to the use of the 
sextant in surveying — ^that it does not give horizontal angles, and 
that a complete series of angles round a station might considerably 
exceed or fall short of 360°. A little practice, however, would 
generally enable an observer to select a point above or below the 
distant station-mark in the plane of the true horizon ; and by ob- 
serving large angles, with long sides, the errors could never exceed 
those of the prismatic compass in the same circumstances. The 
effect of an error of one minute in the observation of a station- 
mark ten miles off would only amount to fifteen or sixteen feet, 
and for shorter distances it is much less ; so that in a military 
survey, where great accuracy was not required or expected, this ob- 
jection might be passed over. Each observed angle should be care- 
ftdly noted down at once in the field-book. But, as even that gave 
room for mistakes, they should be distinguished by letters — ^A, B, C, 
&c. — and roughly plotted on the sketch-book at the same time ; 
and in this should be inserted remarks and sketches of the nature 
and appearance of the station-points and marks, which would greatly 
assist, the memory in completing the finished plan for submission to 
the authority for whom it was intended. In general, the unassisted 
memory should be relied on as little as was absolutely practicable. 
In the hurry of a rapid reconnaissance, points of the utmost import- 
ance would be overlooked or forgotten if left to the memory ; while 
the most trifling pencil-scratch or note actually made on the ground, 
would help afterwards to recall the scene, and connect the various 
features of the sketch. 

In all field-sketching of this nature, the delineation of irregu- 
larities of surface, such as hills, rocks, and broken ground, is the 
point to which most attention should be paid. If these are care- 
fully laid down, the other features, such as roads, rivers, villages, 
&c., easily fall into their proper places ; and it is precisely the 
point in which the memory can afford least assistance. The best 
method of observing differences of level is by running a few 
contour-lines round the hills at different altitudes ; and the sextant 
is an excellent instrument for this purpose, as by a simple con- 
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triranoe it makea a perfect levelling instmment, which is sliowii 
in the accompanying diagram (fift. 5). a in the sextant, supported 



at the height of the eye by the stand (i) merely to steady it ; 
common glass-bottle with a large mouth (a pickle-bottle i 
the purpose excellently), containing sufficient mercury to cover the 
bottom of the -bottle completely. Kound the neck of the bottle a 
piece of thick cord is fastened with a loop to carry it by, and over 
the mouth two cross threads, hairs, or wires, are fixed, with sealing. 
wax or resin, at right-angles to one another. There is also a tin or 
paper cap to the bottle to protect the mercury from dust, &c. wheu 
not in use. The bottle is placed directly beneath the sextant, so 
that, on looking down through the top of the stand, the wires and 
their reflected image in the mercury may be brought into exact 
coincidence when the eye must evidently be directly vertical to 
them. If, then, the sextant be set to 90°, and interposed between 
the eye and the wires, so that they can be seen through it, any 
object seen in coincidence with the wires iu the half-silvered mirrors 
of the sextant must make with them an angle of 90°, and conse- 
quently be in the true plane of the horizon at that place. Suppose 
such an otiject were the sight-vane of a levelling-staff, then the in- 
dication on the staff would be the difference of level between the 
station of the staff and the point of observation, + the height of the 
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eye at a. In this way a contour-line could be run in about one- 
tenth of the time that would be required were the spirit-level used» 
as the mercury quickly comes to rest, and from the shape of the 
bottle the wind can have little or no effect upon it. It has also 
another advantage over the spirit-level in levelling down a steep 
slope, where a single obseiT^tion gives the angle of elevation or de- 
pression, which could otherwise be obtained only by repeatedly 
setting up and removing the spirit-level. This " sextant-level," in 
other arrangements and modifications, is also available as a dip- 
sector, zenith-sector, and vertical-collimator, — ^but it is unnecessary 
here to enter into a description of them. 

As a levelling-staiF, or even two or three, is required in contour- 
ing, a simple one is given here, which has been found convenient, 
and which may be made up almost in any position where a deal 
rod and a piece of tin can be obtained. A (fig. 6) is the levelling- 
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staff — a common deal rod, about 10 feet long by IJ inch square, in 
section — it is divided to feet and tenths of feet, in preference to 
inches. Bis sl sheet of tin cut out in the form given, so as to fold 
round the staff, and form a sliding vane. On the part which over- 
laps, a vernier-scale is made, which enables the staff-man to read the 
height of the vane to lOOths of a foot. The vane is moved up or 
down on the staff, according to signal from the observer, by a thin 
cord running freely through a hole or over a pulley in the top of the 
staff. The vane being of bright tin can be seen at great distances. 
It has been already obseiTed, in the commencement of this paperi 
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that sketching without instraments can only be acquired after con- 
siderable practice and experience. Indeed it is impossible to lay 
down any rules for it, as the method of mating the survey must 
vary for every locality, and depends entirely on the nature of the 
distinguishing features of the ground which is the subject of the 
survey. The usual method was to select the prominent elevations 
of the ground for stations, and from these to sketch out as much of 
the groimd as could be seen from them, noting especially the points 
of intersection of the lines connecting the principal stations with 
each other; in this way a network of triangles was formed, as in a 
trigonometrical survey, which confined the errors of the position of 
the features of the ground within certain limits; and it was on the 
frequency of these intersections that the accuracy of the survey 
depended. 

In conclusion, it might not be amiss to add a few remarks on the 
delineation of groimd in military drawing. This must be always in 
a great measure conventional, because no merely pictorial repre- 
sentation of the surface of a tract of coimtry, as seen in plan, could 
afford any indication of its absolute elevations or depressions. It 
was necessary to introduce shadows, and to exaggerate these even 
considerably, to produce the appearance of relief, and, where the 
brush was used, to depict ground. This method of delineation was 
undoubtedly the most perfect, but it was necessary at times to use 
the pen instead of the brush, and hence arose the two methods of repre- 
senting hills now in common use, called respectively the horizontal 
and vertical methods. These are best described by reference to the 
e£^t of water upon a tract of hilly ground. In the vertical method 
the strokes or hatches of the pen represented the direction which 
would be taken by water or rain falling upon the top of the hill and 
running down to its base ; the lines or hatches were, consequently, 
always perpendicular to the '^water-shed." In the horizontal 
method the strokes of the pen represented the lines or '^ contours," 
that would be produced by the subsidence, at regular intervals, of a 
large body of water which has completely covered the hill ; the 
strokes are, therefore, generally parallel to the '' water-shed." A 
good practical illustration of this mode of representing hills was 
afforded by the " parallel loads or terraces" of Glenroy, in the High- 
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lands of Scotland, supposed by geologists to be ancient ^'sea- 
beaches." Till of late years the vertical method of shading hills 
was the only one acknowledged and practised in the British or 
Continental armies ; but recently the improvements on the hori- 
zontal system, or rather the adaptation of it to ^' contouring," have 
rendered it so superior to the other that it will probably entirely 
supersede it. In the French army this was already the case, and in 
their topographical department the '^ contour" system was solely 
used for the delineation of hills. The relative advantages of the 
various methods would be better understood by an examination of 
plans executed in the different styles (which were exhibited during 
the lecture). Mr. Wyld's Atlas of Battles in the Peninsula showed 
some good specimens of brush-work (lithographed) ; but in these the 
shadows were generally so exaggerated that it was difficult to make 
out the movements of the troops which they were intended to illus- 
trate. The Plan of Sebastopol, published by our own topographical 
department, was a specimen of the vertical method ; and a plan of 
the same place, from a French work (the Journal dea Sciences 
Milita%rte)y illustrated very beautiftilly the superiority of the " con- 
tour" method, as with a knowledge of the vertical distance of the 
contours the relative height of any object, and its absolute height 
above the sea-level, was immediately obtainable. In contrast to all 
these, some beautiful photographs from a model of a part of the 
Alps (Monte Rosa) were exhibited; these might be said to illustrate 
the " pictorial" method, entirely divested of all conventionality, and 
might be taken as a standard of excellence in brush-work, as the 
flat shades of the photograph could only be imitated by the brush. 
A comparison of the conventional methods was decidedly in favour 
of the contour system as used by the French, without shading of any 
description; and too much attention could not be directed to the 
study of this method. It afforded also a very simple method of 
modelling from Nature, as, if these contours were each traced sepa- 
rately on pieces of cardboard, cork, or similar material, and then 
cut out and built up in their proper positions, they at once frimished 
a correct model of the general surface of the ground delineated in 
the plan. The recent introduction of sand-modelling into our 
Military Colleges must also prove of immense advantage to young 
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officers in acquiring a rapid knowledge of ground— in its relation to 
military purposes. A beautiftil specimen of modelling in tHis style 
was to be seen at the E.I.0.*8 Military College at Addiscombe in the 
representation of " Ehrenbreitstein and Coblentz ;" and it was to be 
hoped that this system of practical education would be speedily 
adopted in all our military schools, as, next to actual field-sketching, 
it was only by the study of models that a young officer could hope 
to attain real proficiency in Military Drawing. 

The Lecture here concluded, but in the discussion which followed 
some interesting remarks were made by Mr. Galton and General 
Bagnold on the subject. 



Monday, 1st June, 1857. 
Colonel the Hon. JAMES LINDSAY in the Chair. 

announcement: 

The Chairman said, — Before we proceed to the business of this 
evening, I have a communication to make to the Members of the 
Institution respecting the Model of Sevastopol; and, in order that 
the course which the Council have taken for the purpose of obtain- 
ing the most accurate representation of the theatre of the late war 
may be placed before you as concisely as possible, a Memorandum 
has been drawn up, which the Secretary will now proceed to read. 

Memorandum relative to the Models of the SmoB of Sevastopol and 

of the surrounding Country, 

In the month of November, 1855, His Royal Highness Prince 
Albert signified his intention of presenting to the United Service 
Institution a Model of Sevastopol and of the South of the Crimea. 
In doing so His Royal Highness made a condition that the Council 
would take steps to mark in colours, or otherwise, as might appear 
most advisable, the exact position of the Allied Attack and Russian 
Defences at the time of the capture of the place, and he hoped that 
the opportunity wotdd not be lost of acquiring and preserving in a 
public Institution a correct Model of the Siege. 



76 EVENING MEETINGS. 

The Ck)uncil most thankfully accepted His Boyal Highnesses 
offer. The Model was a Cast of one which had been made by 
Mr. Wyld in the early part of 1855, and which was at that time 
the only representation in relief of the South of the Crimea then in 
England, and in that respect was most valuable ; but it had been 
made chiefly from Maps which were in existence before the War 
commenced, and before any general accurate survey had been made 
by British officers ; and, though it gave with a fair degree of accu- 
racy the general position of the towns and villages and the principal 
hills, it was found, when the survey of the trenches of the Allies and 
the works of the Russians was correctly laid down by our own 
officers, that it was impossible to transfer them on to a model which 
had not the advantage of being made from such correct data ; and 
therefore, with every anxiety to act up to the spirit of His Boyal 
Highness's wishes, the Council were unable to do more than mark 
in a temporary manner the positions of the Camps of the Allied 
Armies. 

Colonel Hamilton of the Grenadier Guards, who had surveyed a 
portion of the ground in front of Sevastopol, had, at the request of 
the Council, undertaken to superintend the completion of the Model ; 
but, being ordered upon duty to Dublin, he was unable to take any 
ftirther steps in the matter until the spring of this year. 

In the mean time the official surveys of the corps of Boyal 
Engineers and of the Quartermaster-General's Department had been 
completed, and other valuable sources of information had become 
known. It was, therefore, thought that the wishes of His Boyal 
Highness would be most thoroughly carried into effect by makiTig 
an entirely new model, instead of attempting to correct a portion of 
that at present in the Institution. 

At the meeting of Council on the 4th of May, Colonel Hamilton 
submitted the following proposal : That an entirely new Model of the 
Siege of Sevastopol and the surroimding country should be con- 
structed, and that a second Model should also be constructed on a 
much larger scale, showing the advanced part of the Allied Attack 
and the Bussian Defences. 

The Council were also informed that His Boyal Highness had 
expressed himself as most anxious to co-operate in any plan that 
they considered most likely to carry out the object in view. 

The Council therefore recognising the advantages of possessing in 
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the Institution, for the use and study of its members, the most 
correct and complete Models which the united efforts of the Officers 
of the Naval and Military services could procure, adopted the pro- 
posal submitted to them by Colonel Hamilton, and requested him to 
superintend their construction. 

One Model, on a scale of 1 inch to 480 feet, will comprise the 
whole country from the River Belbec to Balaklava, and from 
Kamiesch to Tchorgoun. It will represent — 

1st. The positions of the English, French, Sardinian, and 
Turkish Camps. 

2nd. The Siege Works of the English and French Armies. 

8rd. The Russian Defences. 

4th. The several Battles fought during the progress of the Siege. 

5th. The Railroads and various Roads of Communication. 

6th. The Intrenchments of Balaklava. 

7th. The position of the Allied Fleets off the Harbour at the 
close of the Siege. 

8th. The Soundings round the Coast, from the Admii-alty Surveys. 

9th, The Northern side of the Harbour as far as the River 
Belbec and the McKenzie Heights, with the position of the Russian 
Army. 

The second Model will represent on a considerably larger scale 
the Russian Defences of the Town, with the Advanced Portion of 
the attacks of the Allies. 

Officers possessing Surveys or Sketches of any part of the above 
country, and who are willing to afford such information as will 
tend to make the above Model still more complete, are invited 
to commtmicate with the ^vastopol Model Committee at the 
Institution. 

The following Officers have consented to form a Committee and 
superintend the construction of the Models :— 

Colonel F. W. Hamilton, C.B., Grenadier Guards. 

Captain Moorsom, C.B., Royal Navy. 

Captain Fowke, R.E. 

Captain Hon. George Wrotteslet, R.E. 

Captain Elphinstone, R.E. 

Lieutenant Donnelly, R.E. 

Edward Jektll, Esq., late Captain, Grenadier Guards. 
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NEW MEMBERS. 
The Chairman then announced that since the last Meeting 14 Officers 
had become Members of the Institution. 

ANNUAL SUBSCRIBERS. 

Lieat. B. Crowe, Field Train. Lieut. Franklin, Boy. Art. 

Capt. Vaughan Jonea, Unattached. Lieut. Walker, Roy. Eng. 

Capt. Sir W. Wallace, Gren. Gds. Lieut. G. PhiUips, Gren. Gds. 

Colonel Campbell, late Renfrew Mil. Surgeon Murtogh. 

Lieut. P. Weodgate, 2nd Life GWs. Lieut. Cuninghame, 2nd Life Gds. 

Lieut.-Col. Wodehouse, Roy. Art Capt. Younghusband, Roy. Art. 

Major Davidson, Ute Bombay Army. Colonel Clark, Roy. Mil. Aaylum. 

DONATIONS. 

The Report of the CommiBsionem on the re-organization of tiie system of 
Training Officers for the Scientific Corps; presented by H. M. Govenunent. 

Manuscript of Sir Erasmus Gt>wer, with Observations on a Passage from 
England to India in 1782 ; presented by Lord Radstock. 

Hand Book for Field Service ; presented by the Royal Artillery Institution. 

The Militia, and its Importance as a Constitutional Force ; presented by Mr. 
Haggard. 

The Traveller's Libraiy, and Summer Tour in Central Europe ; presented by 
John BurtOYT, Esq. 



ON THE FORMS OF SHIPS WITH RELATION TO NAVAL 

GUNNERY. 

By Captain Fishbourne, R.N. 

The tendency of the Imman mind to swing into extremes is sucli^ 
that it often becomes necessary to call it back from the too engross- 
ing consideration of new discoveries, or of newly disinterred traths, 
to a consideration of points that may hare been and are too often 
set aside for no better reason than that they are old and appear 
trite. 

This, I contend, has most injuriously been the case in respect of 
the forms of ships, as compared with the ntmiber and character of 
the guns they carry. 

Thus the number and character of guns that any two ships re- 
spectively carry are contrasted, and that one which contrasts most 
favourably in this respect, if she have equal speed, is declared, for 
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all purposes, to be the best man-of-war; yet, that she is always so 
is very questionable. 

The question inyolved is important, and one not simply confined 
to forms of men-of-war, but may, in the present instance, be 
Considered in reference to them. Its importance has never been 
sufficiently estimated, and it will assume greater value with every 
improvement in the construction of guns, and with each increase of 
skill in the mode of using them. 

To placiB twb rifles oil an equal footing, and to obtain anjrthing 
like a satisfactory proof of their relative value, it is necessary to fire 
them from fixed rests, — ^in fact, long range is of value just in pro- 
portion as the supiport from which the gun is fired is motionless. 

Now, if this is true as respects guns whose effective projectiles 
range 600 or 800 yards, how much more important is it with respect 
to those in which they range 3000 yards or Upwards ! 

As I am about to state heresies, it is right to caution my audience 
iiot to take anything on trust ; but it may be permitted to refer to 
the fact that ten years since I advanced what were then deemed 
heresies in naval construction, yet the form of each new ship 
approximates more and more towards the lines then indicated, 
whether as the result of anything I may have said, or not, is of the 
smallest importance — the coimtry has obtained the benefit ; the fact 
alluded to, therefore, may be passed over with the remark, that, as 
I was not so wide of the truth then as some architects desired ta 
make out, I may not be more so in the view I shall now set before you. 

There has been a good deal of discussion as to the comparative 
efficiency of English and American men-of-war. One writer went the 
length of affirming that he would snap his fingers at many Niagaras 
if he were in the Duke of Wellington and had the power of motion. 

Now, the position I take up is this, that rolling motions, in pro- 
portion as they are extensive and frequent, so entirely prevent pre- 
cision of firing, that any vessel that has this fault, whatever may be 
her number of guns, or the superiority of their construction or 
calibre, \^11 be imable to defend herself against an enemy veif» 
inferior in every respect but the one, viz. that of her motions being 
very much more limited in extent and rapidity. 

This quality depends upon the fact of the greater or less degree of 
stability that the ship may possess. Stability may be defined to be 
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tiiat property in a ship by which she resists inclination or motion 
round a longitudinal or transverse axis, whatever the disturbing 
force may be. 

Stability is derivable from diflPerent causes : — 

1st. From the low position of the centre of gravity as compared 
with the position of the centre of gravity of displacement. 

2nd. From the dimensions and form of body, especially of 
that portion which is subject to immersion and emersion. 

But the effects of form must be considered when in motion, 
whether roimd an axis or moving horizontally. 

This divides itself under three different heads : — 

1st. The amount of effect likely to arise, or arising, from a given 
steady pressure, or the amount of stability at a given angle of incli- 
nation. 

This has been treated of by Clairbois and other writers, but with 
more accuracy by our countryman Atwood. 

2nd. The amount of effect from a sudden pressiure as compared 
with a steady pressure of equal amount. 

This has been treated of by Professor Mozeley in a paper pub- 
lished in the Transactions of the Philosophical Society for 1850. 

8rd. The effect produced by a variation of the surface of the 
sustaining fluid, moving, as it does, the point of suspension. 

This last has not been, as far as I am aware, considered by any 
writer, and constitutes the immediate subject of this paper. 

It will be necessary to state only so much of the views of these 
writers as will suffice to make my argument more intelligible. 

The French ^vr iters took as the measure of stability the height of 
the meta-centre, determined for an infinitely small angle of inclina- 
tion, which was liable to grave error, as it was only an approximate 
measure, and then only under certain limited conditions, as was 
pointed out by our countryman Atwood. 

The following figure (1) ^vill illustrate this defect. 

Stability varying as the cube of the breadth. If the solids of 
llnmersion and emersion take the foim c, B, ft, then A, B, the 
breadth at the load water-line used in the calculation, will place the 
meta-centre too high, while, if it assume the foim «?, B, 6, the calcu- 
lation wiU place it much too low. In the first case the actual stability 
will be much less, and in the second much more, than the estimate. 
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Atwood suggested the propriety of estimating the stability or 
resistance to inclination put forth at a given angle as measured by 
the contents of the solids of immersion and emersion at that angle, 
the horizontal distance x y oi their respective centres, together with 
the total displacement. 

From these E F (Fig. 2) might be determined, and g^ the position 
of the centre of gravity, being ascertained, g o, or the lever through 
which the displacement would act in his efforts to right the ship, or 




to prevent ftirther inclination, might also be ascertained. E is the 
centre of gravity of displacement when the vessel is upright, F is the 

O 
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same when the vessel is inclined. A B the water-line when the 
vessel is upright, h a the same when the vessel is inclined. 

This Professor Mozeley showed was not sufficient, as it did not 
embrace all the conditions required; thus, for instance, it did not 
embrace the question of stability in motion round a longitudinal 
axis. 

He shows that the pressure which would retain a vessel at an 
inclination of ten degrees, if brought on suddenly, would, oi;^ng to 
dynamic action, incline her to nearly double that, and then occasion 
a series of oscillations when it did not overturn her. 

His paper is a valuable contribution towards an elucidation of the 
subject, though some of his conclusions are contrary to known facts ; 
he suggests what appears to be a very satisfactory way of estimating 
the stability, but only in smooth water, viz., by " the work done in 
raising the body a height equal to the difference of the vertical dis- 
placements of its centre of gravity, and of that of its immersed 
part." When the sea is the cause of oscillation " the work done" is 
a measure of the ship's instability rather than of her stability. 

Though his reasoning is valuable in its place, it does not explain 
the facts observed, and fails on very important points, but only in 
common with all other modes of treating the subject. 

The point in which they fail is in explaining the observed facts 
with reference to rolling. 

All calculations on the subject proceed on the supposition that a 
ship is a species of compound pendulum, and subject only to disturb- 
ing forces acting horizontally, such as the wind on the sails ; one 
class supposes a relatively fixed point of revolution, and that to be 
the centre of gravity, though ships do not revolve round their centres 
of gravity, as has been so generally supposed ; the other supposes a 
vertical motion of this point, but only in proportion to the angle of 
inclination, and to the size and form of the immersed and emerged 
solids, the effect of a horizontal force. 

The latter alone is correct, but then only in perfectly smooth 
water. Each writer overlooks the fact that the normal state of the 
sea is motion, hence called " the troubled sea," and that the rolling 
motions are due with scarce an exception to this rather than to any 
horizontal impulse whether of wind or wave. 
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I do not mean to say that there is not the slightest analogy at any 
time between the oscillations of a ship and those of a pendulum, but 
that there is a manifest difference in the fact that the latter has a 
fixed point of suspension, and in that the oscillations are produced 
by a horizontal force which moves the pendulum from the perpen- 
dicular, while the former has a moving point of suspension, which is 
the direct occasion of the oscillations of a ship. 

Tilt facts observed not being explainable on the principle of con- 
sidering a ship's motions strictly analogous to a pendulum, establishes 
that some other hypothesis is required. 

Professor Mozeley, alluding to the Ganopua^ BeUerophon^ and 
Vanguard^ says " the latter should therefore be the least stable of 
the three." p. 635. Yet this we know is not the fact as respects a 
horizontal force — ^the only kind he treats of. 

Again he says, alluding to vessels of the Canopm and Vanguard 
type, " the former roll more quickly than the latter, but do not roll 
so far, so that, unless some special provision be made for that end, 
stability in rolling may not, and will not, probably, be obtained, 
except at the expense of quick rolling." p. 638. 

These conclusions are consistent with the supposition of the strict 
analogy to a pendulum, but they are contrary to fact. For vessels 
of the Canopus type do not roll faster than those of the Vanguard 
type. 

Thus the Rodney^ of the former type, rolled only eight times, 
while the Alhion^ of the latter, at the same time and place nearly, 
and imder similar circumstances, rolled thirteen times ; yet the 
Rodney rolled through an arc of only 27°, while the Albion rolled 
through 49**. Similar facts were observed of the Canopm and 
Vanguard^ and other vessels of their respective types. 

Professor Mozeley treats the question as one solely dynamic, and 
as a question of relati^-^ stability at a given angle of inclination, and 
supposes that a ship may have greater absolute stability while she 
may have less relatively to a given angle of inclination. 

Tliis may be represented by the following diagrams, in which a, J, 
may represent the absolute stability of Vanguard, and c, a, that of 
Canopus ; but, as each incre'ment of stability put forth at each addi- 
tional angle of inclination may be greater in the Canopus type, 
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therefore at 5, 6, or 7° of inclinatioii of each class, the stability of tlie 
Canopus type would be greatest. 

This no doubt may occasionally obtain, but does not under tlie 
circumstances ia the class of forms he gives, for, as I have shewn, he 
states that the Canopus type ia of a more stable form than the Van- 
guard type ; yet ire know that in smooth water the reverse is the 
fact, thougli no doubt, as Professor Mozeley shews, if both were 
inclined to indefinitely large angles, vessels of the Vanguard type 
would be first upset. 

The defect in his reasoning is from treating the greater or less 
arcs that ships roll through as a dynamic question simply, when in 
reality it should be viewed as a statical question primarily, in which 
no doubt dynamics subsequently, and increased action, are involved 
in an amount proportionate to the statical action. 

Waves are the cause of rolbng motion, and they are the result of 
a vertical motion of the particles of water which constitute them— 
they only have a horizontal motion, not the water, except to a very 
limited extent, and only occasionally. 

This vertical motion commences at and is greatest at the surface, 
and vanishes altogether at limited depths, varying according to the 
height of the wave above the mean level; consequently that form of 
vessel in which the area of load waterline is greatest, as compared with 
her total displacement, will, in proportion, be subject to more rapid 
and more extensive motions, — wUl, in fact, be more sensitive to every 
agitation of the sea, and afford a less stable platform for guns. 

Facts illustrative of the truth of this will at once occur to th« 
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minds of my audience, more particularly those who have ever be- 
longed to a fiat-bottom vessel of little draught, — the extent and 
rapidity of the motions of such Tessels under certain states of sea 
are nearly intolerable. But to those who hare not had such expe- 
rience, and farther to illustrate the case, we may assume two sec- 
tions, which may be taken as characteristic of the general form of 



each. Let it be supposed that two waves of equal dimensions are 
passing across these sections, their crests having passed along the 
dotted line in the figures. 

I have already stated that the motion of the particles of water 
constituting the waves was vertical; consequently, the forces these 
vessels are subject to under the hypothesis are the vertical action of 
the wave, acting through two-thirds ab and a'b' (the half-breadth) 
respectively, tending to cause rotation, and the resistance to immer- 
sion offered by the other side, acting through two-thirds a d and c'd', 
but, as in Fig, 3, the levera through which these forces causing and 
resisting rotation are equal, rotation takes place only because the force 
which tends to produce it is greater than that which resists it; not 
simply so in the case of Fig. 4, for not only is the disturbing force 
greater, but this greater force acts through double the lever, ai 
being nearly double that of cd; the weight of the bodies represented 
by Figs. 3 and 4 being equal, and the power applied to Fig. 4 much 
greater, much more rapid motion must result in her case. Further, 
whether we suppose the ships homogeneous solids or similarly stowed, 
the centre of gravity of Fig. 4 would be much higher than that of 
Fig. 3, and for that reason also would incline more; in other words, 
her centre of gravity would require to be raised a less quantity 
than that of Fig, 3 before she were overthrown. 
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Theae figures shew the tendencies rather than the actual oircnm* 
stances that occur, bat the argument remains untouched by this; 
and, as these tendencies give the direction and an estimate of the 
motions which do occur, it appeared the most simple if not the most 
correct way of shewing the causes, and illustrating their oonse- 
quences. 

If a line be drawn in each from the centre of gravity to the outer 
edge of the immersed half-breadth, it will be seen that Fig. 3 will 
require to be inclined through a much larger angle than Fig. 4, 
before a perpendicular from that centre would be brought without 
the base of support, — ^in fact, Fig. 3 would require to be much more 
inclined, before it would be overthrown, than Fig. 4. 

But now we have to deal with an important dynamical question, 
which, in its effects, aggravates the faults already dwelt on, for, when 
the disturbing force is more than is necessary to give the initial ve- 
locity, the excess of this force over the resistance to motion is accu- 
mulated under the form of lis viva ; now the excess in Fig. 4, as we 
have shewn, would bo greater than that in Fig. 3 in the inverse ratio 
of two-thirds of the cubes of their respective half -breadths. But the 
effect of this vis viva is to continue the motion communicated, after the 
immediate disturbing force has ceased to act in the original direction, 
then the wave having passed the centre it would tend to setup a new 
action in the opposite direction. 

Where these oscillations of the ship synchi'onize with those of the 
wave, the former ^vill increase, and this synchronism will more nearly 
occur in proportion as stability is due to displacement at the load- 
water line, that is, when the disturbing forces are greatest, and the 
motion is least subject to any retarding influence, such as a low 
centre of gravity, and greater displacement whert^ the water has least 
motion. 

We have an illustration of the existence of a force such as I have 
described the vis xiva to be, in the common custom adopted in 
rolling irregular shaped bodies by a limited power, that of oscil- 
lating the body backwards and forwards, and when the arc of 
oscillation is brought to a maximum to give it a final push, the 
result of which often establishes the fact of accumulated power. 

Captain Nolloth mentions in his journal, published in the 
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Nautiedl Jd&gc^im^ that \% is mot^ th»n probable that the fate of 
the Nerhudda was another illustration of the principle stated abovei 
whiph WM very possible, for she wwp of the tjrpe of Fig, 4, had 
very little ballast, and left Algoa Bay with a badly spr^lOg mainmast 

The aetien c^ the masts is rather favourabto in Jioiitieg the arcs 
i» rolling, for, as the ?ess«l roUs, they, by thd^r inertia, t^ to lag 
behind and to generate independent oscillations, which i»^Yent thojp^ 
of the vessel from synohroni^ing with those of the wave; if then 
her masts went and she were l^oadside on to the sea, a yfirj pos- 
sible eontingoncy under such circumstances, the mor^ probable 
as the seas there are such that vessels are often prevented from 
answering their helm even with considerable way on, her oscilla- 
tions will have increased each roll till she has rolled over; if on the 
edge of the bank, all the more probable^ as she would have expe^ 
rienced a walled sea, with a strong eurrent runnmg to windwardi 
all tending to the same fatal result. Similar results nearly occurred 
to the Star J the Baleigh (sloop), the Bacetf and the Magpit, all of a 
Bimilar type, which shows the ne^ssity of giving them more ballast 
and the propriety of not building any more like th^m. 

We have seen that two vessels of similar eapacity, differing only 
in form and distribution of weight, but mily so far as their differ^it 
form entails, are very different in the most essential quality of a 
maurof-war, that of stability under the ordinary ccmditicm of the 
sea, and that therefore the efficiency of a man-of-war may turn 
m(»« on the form than upon the weight of broadside she throws. 

I may mention a fact illustrative of the different degrees of steadi- 
ness in two steamers, both paddle-wheel. Horses could not be 
carried in the Hermes without their being packed so close side to 
side that they should support each other, having their rumps against 
the bulwark, and trusses of pressed hay seeured to spars placed 
against their chests, yet the Birkenhead carried them mthout even 
battens on the decks, while those of the Hermea were matted and 
battened also. But to return to the case of the Niagara and Wel- 
lington, The disparity in the number of their guns prevents the 
posnbility of drawing a direct comparison between them as they 
are; yet, in very bad Weathw, the Niagara would prove herself an 
equaL For 

First. l%a Duke^ under such oircnmstanceS) oould not «.x«il\sAX^ 
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self of her lower-deck guns, and possibly not of those on her middle 
deck; and 

Secondly. All her other guns would be much less effective froni 
her rolling so much more than the Niagara. 

But there is no reason why a vessel of the Niagara* s dimensions 
should not carry main-deck guns, and be a steadier ship in conse^- 
quencei in which case she would be a formidable adversary under 
any circumstances of weather, and should not now be despised, even 
by vessels of much greater nominal power. 

It is manifest, that, under the circumstances of the Rodney rolling 20* 
one way and 27° the other, she could only have used her lower-deck 
guns occasionally, and then not without great care and some danger, 
as 15* or 16* inclination would bring the cills of these ports into 
the water, while it is equally manifest that the AUnon could not 
have used hers at all, and thus, though she were a 90-gun ship, 
she would practically have been reduced to a 60, and these, owing 
to her more rapid and more extensive motion, would not have been 
equal to any 40 of the Rodney* 8 guns ; even the latter would be in- 
ferior to a 50-gun frigate of similar form at comparatively close 
quarters, and vastly inferior at a distance (which those in such a 
vessel could always choose), as each of her guns would be more 
effective than each of those of the Rodney, because her motions, she 
not having the weight of the second deck and guns, would be so 
much less. 

The Niagara^ with her present armament, but under the circum- 
stance of weather, when these vessels were rolling, one 19* and 
27*, and the other 32** and 49°, the former 8 times, and the latter 
13 times in a minute, would possibly have destroyed either, but 
could undoubtedly have done so by the Albion. 

The effectiveness of each gun, under the circumstances, would 
be in the inverse ratio of the number of degrees they roll through 
in a minute. Thus — 

The Rodney's would be 19 + 27 X 8 = 368 to 
In AUnon „ 32 + 49 x 13 = 1053, 

or the effectiveness of a gun in the Rodney would be to a similar 
gun similarly situated in the AUnon nearly as 3 to 1. 

In estimating the value of upper-deck guns, it should be borne in 
mind that the day is gone by when ships can run alongside each 
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other and pound away for hours, for the power and practice of 
gunnery is such, that, unless the ship's motions are very great, a few 
minutes at close quarters will suffice to settle the action— or one of 
the contending parties, if not both. It must also be borne in mind, 
that a good gun in a bad ship will be no more efiective than a good 
rifle in an imsteady hand — the gun and the ship must be held as 
inseparable in any estimate that may be come to, as are the rifle and 
the man with his greater or less capabilities to use it : a blockhead will 
produce in the average as good results with " Brown Bess " as with an 
Enfleld : no better results can be obtained in a ship whose motions 
are rapid and extensive, whatever may be the goodness of the guns 
or skill of the gunners. The disadvantage of these bad qualities are 
such, that if the opponents on the one side are without them, and all 
other things be equal, the action must be decided in their favour 
almost before they arrive within point-blank range. 

Now upper-deck guns are not of much value for distant firing, 
nor of much value when close, when the object is much below them ; 
and yet the efiect of their weight, and that of the deck which carries 
them, is to increase a ship^s rolling, and thus diminish the eflective- 
ness of all guns below them — now, in proportion as a battery ia 
more nearly a fieur d^eau, is it effective ; and in the same proportion 
also, other things being equal, is the weight of its gun^ and deck less 
injurious in its effect on the motions of the ship; consequently, all 
upper-deck batteries should be sacrificed in part or wholly to perfect 
the most effective. 

No doubt it is a mistake in the Niagara that her guns should be so 
high, but this is true of all steam-vessels that have only upper-deck 
guns ; but this mistake obtains to a greater extent in two and three 
decked ships, as their rolling motions must be greatly increased by 
the weight of their upper decks. 

It has been said, and not altogether without some truth, that large 
ships cannot compete with a niunber of gun-boats, and yet the bare 
assertion cannot be accepted as fact, for it may be safely affirmed 
that, except in the smoothest water, accuracy of fire from gun-boats 
so small and so formed as ours are, is out of the question — an esti- 
mate of them on this point may be obtained from a comparison of 
the effect of size alone. 
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The motions of vessels geometricallj similar, wi^ all their 
weights, that of hull included, similarly disposed, are as the squares 
of their lengths — ^the greater ship having the less motion. 

Thus the motions of the Dvke of Wellington would be only one- 
fifth those of one of the gun-boats, and those of the Qrtat Eastern 
only one thirty-fi^ of the same. 

Nevertheless floating batteries could be designed, that, from their 
absolute steadiness of gun-platfonui with four or six guns, would be 
more than a match for any of our block-ships; and, horn their small 
draft of water, oould take shelter from attacking ships, while, for 
the same reason, they could defend the shoal parts of our coasts^ 
where block-ships coidd be of little or no service, and would cost 
vastly less than the latter. 

But this opens the important question as to whether the three-^ 
decked ships are not a costly mistake. I confidently affirm that 
they are ; for grant even much less dimensions than those of the 
Dvk6 of Wellington, and a ship might be produced that should 
possess the qualities of speed, &c. possessed by her in a far higher 
degree, whether under sail or steam, and, though carrying a miioh 
smaller number of guns, would be as effective in smooth water, and 
vastly more effective in the ordinary conditions of the sea, and more 
effective in narrow seas, while she would have the further advantage 
of costing much less, both for a first outlay, and for current expense. 
No doubt her undue size, and that of others similar, is partly the 
restdt of having to use up timber that was cut out for ships like the 
Queeny on which they are certainly improvements, and the two- 
decked ships are still greater improvements on the Albion and 
Vanguard; but it will take many years to eradicate from our navy 
the evils introduced into it by designs of this type and form ; and, 
notwithstanding the letter I somewhere read, urging alterations in 
the Albion^ it is matter of rejoicing that no money is to be wasted in 
attempts to improve her, for she is radically bad. 

For ten or fifteen years we were going in a wrong direction, and 
we shall probably take as many to return. 

Ten years since Sir George Cockbum was anxious to introduoe 
into our navy vessels of the form from which the idea of the Hfiaffara 
was taken, but was prevented by some of his less discerning 
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colleagues ; but, now that it has been adopted by the Americans, I 
am told that it is, or has been, recommended for adoption in our 
navj as something new and valuable. This form, howeyer, is gra« 
dually creeping into our navy, and eventually must, when understood, 
become general ; Her Majesty's new yacht is, in feet, of that form. 

The Diadem is a step in the right direction; but her guns are too 
high, the i^ extent of which evil we shall not arrive at a know- 
ledge of till the suggestions offered by Lord Hardwicke in the 
House are adopted generally— that of ^< testing the gunboats by 
target^practice at sea,*' and comparing them with other vessels under 
similar circumstances of weather. 

Generally, it would be sufficient to make a careM series of obser- 
vations on the turns and angles of roll of ships of different forms, 
together with the effect produced on them by adding or taking out 
weights, and, if observed with respect to large and expensive ships, 
all the more important. I may add, that this information would 
not be confined in its value to men-of-war, but woidd be of use, if 
made available, to all the ship-builders in the country. These 
observations for the most part might be made at anchor in any tole* 
)ttbly open roadstead, and need not entail much expense, and none 
certainly as compared with their value. 

I am greatly mistaken if such ships as the Exmouth, and many 
others, would not prove to be very inefficient in a seaway, fix>m their 
rapid and extensive rolling-motions. 

I am convinced that it would be established that the efficiency of 
every man-of-war would be increased by an addition to its present 
quantity of ballast, and that vessels of the Vanguard type woidd 
benefit most by such an addition, and should receive a greater pro- 
portion than any other type of form, as by it the number and extent 
of their oscillations would be considerably reduced. 

The sailing of the latter class would be impaired if nothing more 
were done ; but the addition of six inches of false keel would correct 
this. But, as many may be at a loss to understand how keel 
could produce this result, I will endeavour to explain. 

One effect of keel is to reduce the arcs of oscillation ; but, as a ship 
roUs not round the centre of gravity, as is generally supposed, btlt 
round points alternately on one side and the other of that centre. 
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and the more distant the more deep or extensively she rolls, so she 
presents a more iregxdar and more changed form of transverse sec- 
tion, and consequently in that degree offers more resistance to motion 
in the direction of her keel. 

Thus a cylinder, if revolving on its axis, and moving in the di- 
rection of that axis, would always and only offer the same-shaped 
area of resistance ; but if the axis were on either side of the centre, 
increased resistance would result, because this same area, revolving 
round its new axis would, so to speak, make a larger hole and off&c 
more resistance. Now keel, by reducing these arcs, reduces the 
resistance, and to that extent contributes to fast sailing, while if 
the ship be sailing by the wind, or, in any degree a side-wind, by 
preventing her drift to leeward, in that degree also contributes to 
fast sailing. 

Till we possess the result of many more observations and experi- 
ments worthy of the name, naval architecture, to a great extent, 
must remain sheer empiricism, and the extent to which it is so now, 
and the great loss which the country sustains in consequence, none 
can know but those very very few who have really studied the sub* 
ject — losses which are all the more to be regretted, since they are so 
unnecessary, but are the result of every sailor, and everyone that 
pretends to be one, taking for granted that they know all about 
naval architecture, while it is marvellous the extent to which, and 
the oracular air with which, fallacies are propounded. 

The Government ought to have taken up the subject long since 
as one certainly not less important than meteorology, in reference 
to which they are gathering statistics ; failing their doing so, private 
individuals will have to establish a society for promoting naval 
architecture. 

The great American clipper-builder admits that his information 
was drawn first from lectures which were delivered in your Insti- 
tution, and thus a new era in naval architecture may be said to have 
been inaugurated there. It may be that these few thoughts may 
elicit something further, and help on the formation of a society such, 
as I have allluded to ; greater things have had much smaller 
beginnings. It is time that this great maritime country should lead 
in q[uestions of maritime science. 
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THE RIFLE— ITS PROBABLE INFLUENCE ON 

MODERN WARFARE. 

By Lieut.-Colonel Dixon, R.A. 

In offering to the Institution a Lecture upon the subject of the 
Bifle, I desire to separate my remarks under two headings, viz., 
what I state as matter of fact, and what as matter of opinion. The 
latter is open of course to agreement or disagreement on the part of 
all who have considered the subject, and nothing will in my idea 
conduce more to correct notions upon what may and may not be 
expected from the rifle when extensively employed in modern warfare, 
than free, open discussion upon every thing connected with it, as an 
torn pef se, and when employed by the class of men in whose hands 
it is placed. 

1 would suggest the importance of always regarding the nfie and 
the soldier as inseparable in discussing the relative value of different 

H 
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arnu, aud by m doing we shall avoid tbnuiug, pouiblj, exaggerated 
notioiis of what may be anticipated irotu the infantry soldier io Aitore 
wariare. 

The history of the rifle is compristd m a few words. 

The two great features uf the arm. as tolerably well understood at 
present, are — 

1st. The euiploymeut of u cylindro-conoidal projectile ; and 
2ndly. The grooving or cutting into channels of the interior of 
the bore of the barrel. 

The last circiunstance was, iji <ji-der of chronolc^, the first done; 
but for a different object, if we may believe the writers on the sub- 
ject, to what it is employed for at present. 

It is stated generally, that the rifle, or grooved barrel, or (Fruich) 
carabine, was invented previous to 1498; and the inventor is aaii 
t« have been a certaiu Ga^Mrd Zolbur, of Vienna. 

The discovery arost out of the foUowlng circumstauces. 

This arm previous to being grooved had been constructed as an 
experiment to load at the muzzle (the early form of all fire-arms 
being breeoh-loadersX and it was soon found oat that the tighter the 
ballet fitted the better was the practice at the target. The loading, 
however, with these tight bullets, particularly after the bore had 
become foul, was anything but eaay, and in fact required the assist- 
ance of a mallet and strong iron rammer. 

Accident pointed out that the loading was easiei- when the bore 
was badly cut, or when there existed certain grooves in it, left, no 
doubt, from the inferiority of the boring-bits then nsed. 

. The next discovery appears to have been, that, when these 
channels were twisted spirally round the bore, greater accuracy 
iras obtained in shooting. 

Here, however, matters rested ; the phenomenon existed, was re- 
copaatd, and wondered at. The learned were not, however, there 
to ^| 1TJ^^ i%, 

Pirooves vrere tried, ao- 
wtnrer, but nothing of 

elliptdcal ballets was 
1 results followed th^ 
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employment. An isolated experiment or two may baye been tried, 
but it is doubtftil whether such really did take place. 

The important stage next arrived at, was the scientific explana- 
tion of the true value of the spiral groove out in the bore. The 
honour of this entirely belongs to our own countryman Benjamin 
Robins. 

In his Principles of Gunnery, &c., there is a complete and satis- 
fiMitory explanation of the action of the grooves in determining the 
flight of the bullet. This was, however, connected necessarily with 
the doctrine of the resistance of the air being very sensible as a 
powerful agent acting in a direction contrary to that of the ball^s 
flighti and also as a deflecting agent, disturbing its accuracy under 
the varying circumstances of the baU turning over in its flight, or 
revolving upon some axis, generally, if not always, not coincident 
-with the line of projection. 

The numerous experiments which this great philosopher origi- 
nated and successfdUy carried out, at once determined the import- 
ance of the grooves in the interior of the bore, and the effect which 
they caused upon the bullet. I Cannot do better than direct atten- 
tion to his tract on rifled arms, written considerably more than 
100 years ago. 

Bobins seems also to have considered the question of a lengthened 
projectile for the rifle, and actually mentions the advantage which 
might be derived from an egg-shaped bullet. The idea was imfor- 
tunately not pursued; and at the end of the last century we find 
the first English army rifle adopted for the Eifle Brigade, with a 
spherical bullet. This arm had a barrel 2fk. Gin. in length, with a 
<iaarter-tum for the grooves. The caHbre was what is designated 
as a 20-bore. The arm was rifled with seven grooves, and generally 
went by the name of " Baker's Rifle." 

In the early part of the present century there was also introduced 
a rifled arm for cavalry. The barrel was 20 inches in length, — the 
calibre a 20-bore, and rifled with seven grooves of the same pitch 
as the last. Only two cavalry regiments were armed with these 
xifled carbines, viz., the 10th and 7th light Cavalry ; but they 
mere soon discontinued, from being considered as imfit for cavalry 
seorvice. 

H 2 
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Some slight alterations in the sword-bayonet for the army rifle 
took place about 1827 ; but no radical change in the system oc- 
curred until 1836, when the Brunswick rifle was introduced. 
The points to be noticed in this arm are, 

Firstly. The adoption of two deep grooves, with a rapid pitch ; 

and, 
Secondly. The employment of a belted bullet, to take the 
grooves, and thus prevent "stripping," — a circumstance 
which would otherwise have happened with a rapid pitch of 
groove. 
This was an advance in the right direction, and a positive rota- 
tion was thus obtained with certainty. The arm was much im- 
proved in shooting, although the loading was not as easy as was 
required, and a great disadvantage existed in the bidlet and car- 
tridge containing the powder being separate in the soldier's pouch. 

With respect to the shooting of the early rifles, it was considered 
good shooting to place twelve consecutive shots within a radius of 
12 inches at 150 yards, within 18 inches at 200 yards, and at 
300 yards to keep them regularly on a six-foot target. 

To complete the account of the rifles with spherical bullets, which 
continued in the English service down to 1851, it is only necessary 
to state, that subsequent to the French experiments with the conoidal 
bullet, and the great results obtained over the spherical form, it 
was proposed to adapt a conical bullet to the Brunswick rifle. This 
was done as an experiment, and succeeded very well ; but at the 
same time the new arm called the Mini^ pattern, 1851, was being 
experimented with, and, the shooting exhibiting greater accuracy 
with this latter arm, nothing further was done with the Brunswick 
rifle and conoidal bullet. 

FRANCE. 

Chronology of improvements in Projectiles which led to the Cylindro^ 

conoidal form. 

The difficulty of loading with the spherical bullet, necessarily fitting 
tight in order to ensure tolerable accuracy j had led the French, 
during the Wars of the Revolution, to abandon the arm. 
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Still the att«iiti(m of numerous militaiy officers was directed to 
the subject. 

At last, in 1827, U. Delvigne proposed a method 
of loadiDg which ahould be perfectly easy and simple ; 
in short, as much so as that of the smool^-bore arm. 
In. order to obtain the expansion, however, he pro- 
posed the introduction of a chamber in the bore 
having a small opening to receive the charge, and 
fnmiahing, besides, an annular surface to receive the 
bullet and allow of its being struck a smart blow 
witli the rammer, and so expanding into the groores. 
This bullet was still spherical. 

After numerous experiments, and the addition of a 
wooden sabot to the bullet, and a greased wad, the 
arm was introduced into the French service, and 
emplojed by their troops in Africa. 

Next came the invention of the Tige, by Col. Thouvenin, 1842. 

The principle was similar, though the method of 
^ving the expansion to the bullet difierent. 

Assisted by Capt. Tamisier and Mini4, numerous 
experiments were made with carabines ii tige and 
spherical bullets. 

The next great discovery, and the one which at 
once caused the arm to take an immense stride in 
advance, was the cylindro-ogival ball. 

It is said that M. Delvigne had experimented with 

the cylindro-conical bullet in presence of Capt. Mini4, 

and that great results had occasionally been obtained. 

The proper relation, however, which should exist 

between the number of grooves, their pitch, depth, 

&c., and their evident dependence upon the weight of projectile, 

charge of powder, calibre, &c., delayed the introduction of these 

bnllets for a time, until considerable experiments had settled within 

certain limits the above points. 

The facility of loading with the tige, and the excellent results 
presented by the practice with this bullet, determined the introduc- 
tion of the carabine k tige and cylindro-conoidal bullet with solid 
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base in 1846, and the arming with it of the Chasfienrs and Zonaves 
of the African army. 

Some years after these last experiments Gapt. Mini^ proposed the 
adoption of a bullet which should receive its expansion through the 
influence of the charge on exploding. 

This bullet has rather a flatter head, and received an iron cup in 
the hollow of the base of the bullet. The gas was supposed to drive 
this cup into the hollow and force the walls of the cavity outwards, 
thus making them enter into the grooves. 

This idea, assisted by some other imrecognised cause, was found 
on experiment to succeed very well ; but the complication which it 
introduced, viz. that of making the bullet consist of two parts, 
operated against its deflnitive introduction. It however gave rise to 
numerous endeavours to employ the principle of self-expansion, but 
without the cup, or anything attached to the bullet. 

In 1850 the Fusil ray6, with balle k culot, was put into the hands 
of a certain number of French regiments of the line, and since then 
the French Imperial Guard have been armed with the old musket 
rifled, and a bullet without cup, on the self-expansion principle. 
At present it is understood that the French government are rifling 
all their smooth-bore arms, and the Bussians are doing the same. 

The English Mini6, pattern 1851, was the result of the experi- 
ments conducted in France ; and, in fact, was to a considerable 
extent a copy of a foreign arm. The calibre of this arm was *702 ; 
the bullet was of a cylindro-conoidal form, and was furnished with 
an iron cup. The total weight of arm was l(Xj- lbs. 

This arm being still considered too heavy, and the ammunition 
weighing too much to allow of sixty rounds being carried by the 
soldier conveniently, the late Lord Hardinge ordered a committee to 
assemble in 1852 for the purpose of going still ftirther into the 
question of rifled arms. 

This Committee commenced their labours by enunciating what 
they considered, as military men, should be the object kept in view, 
viz. : — 

" To ascertain the best description of fire-arm for military service, 
and not merely the best rifle for firing at a mark or for sporting 
purposes." 
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All line soldiers requiring to be armed with a rifle of a lighter 
description than the pattern of 1851, it was, of conrsei a sine qud nan 
that the arm should not be more difficult to load than the old 
smooth-bore. Iniimtry in line must necessarily fire quicklj when 
once deployed and in close action. The necessity, therefore, for an 
easy-loading weapon, which should be sufficiently accurate at those 
distances at which infantry deliver their fire, was absolute. With 
this point no doubt kept prominently forward, the idea was held 
that as large a bore as possible, consistent with canying a large 
quantity of ammunition by the soldier, should be adopted, so that 
a crushing, accurate, and close fire, as well as a rapid one, might 
be ensured. 

The question was a difficult one at that time to settle so as to 
satisfy the wishes of aU parties, but it was no doubt safe to consider 
the wants of the line infantry soldier first. 

This being done, it was competent for the Committee to recom- 
mend either the same arm for riflemen proper, or for such corps as 
might be instructed to fire at long ranges, or else (if, in view of 
greater simplicity on every hand, they thought it advisable) to 
recommend the same arm sighted for longer distances for the special 
rifle corps. This latter was done. 

It ynH be here seen that the Committee balanced the advantages 
which on the one hand would possibly accrue from the introduction 
of a more accurate shooting -gun for the special corps, with, on the 
Ddier hand, the disadvantages of having two patterns of arms. I 
do not here allude to mere length of barrel, or substitution of 
sword bayonet for common bayonet^ but the alteration of calibre, 
form of rifling, shape of bullet, &c. 

It will be easily comprehended that a military arm has many 
conditions to fiilfil. The mere consideration of accuracy beyond 
what is required for the particular service of the arm might lead to 
considerable difficulties in other directions, such as hard-loading, 
quick-fouling, difficulties in manufacture of arm and ammunition, 
difficulty of repair or of maintenance. 

For example, although small calibres with rapid twist and wing- 
projectiles give greater accuracy, yet fouling takes place sooner, 
loading becomes more difficult, and finally accuracy is lost. The 
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French have tried numerous experiments with small calibres and 
long bullets, the latter increased even to six and seven diameters in 
length. 

After extended experiments, the Committee decided upon recom- 
mending the arm which goes now by the name of the Enfield rifle, 
or pattern 1853 rifle musket. 

The points to be noted in this arm are— 

1. That the grooves are limited to three. 

2. No greater spiral allowed than is necessary to keep the bullets 
in the grooves. 

8. The most perfect facility of loading. 

4. The expansion into the grooves, so ensuring the necessary 
rotation, is eflected at the instant of the inflammation of the charge 
of powder, in consequence of the upsetting of the lead, assisted 
possibly by the wood plug which closes the orifice at the base of 
the bullet, but which no doubt prevents any collapsing of the sides 
of the bifllet when leaving the barrel, a circumstance which woxdd 
otherwise happen, and thus disfigure the shape, and act prejudicially 
in other respects. The advantages on the side of the plug are, be- 
sides the above, the less frequent fouling of the barrel ; in fact the 
grooves are cleaned out and lubricated after every shot. 

5. The calibre of the arm "577 allowing of a bullet of sufficient 
weight to do aU that is required of it, but not so heavy as to pre- 
vent 60 rounds being carried well by the soldier. 

6. The shooting of this arm as a line infantry weapon is most 
superior, and when careftdly made throughout corresponds to every 
reqxdrement of the best-instructed infantry soldier. 

7. At long ranges, that is to say, up to 1,000 yards, though only 
sighted to 900, the arm makes very good practice, and thus becomes 
qualified for a rifle-arm for special corps. 

If to all this is added that the arm was one easy to be made, 
and that the ammunition was of a form capable of being turned 
out in large quantities very rapidly, it would appear that the 
Committee had not been far out in their judgment or sagacity in 
the selection of such a weapon. 

The above points, many of which concern the manufacture of 
the arm, were of vital importance at a period when it was of 
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the utmost consequence to obtain a rapid supply, for had any com- 
plexity, either in the form of barrel or bullet, interfered much with 
the manufacture, it would have been almost impossible to have 
armed all our troops with it during the late war. 

I have now sketched so far the history of the rifle down to the 
present moment, and in so doing it is only necessary to bear in 
mind — ^first, that the principle upon which correct rifle practice 
depends is the insuring a rapid rotatory motion of the longer axis of 
the cylindro-conoidal bullet in the direction of the plane of fire — 
thus equalising the resistances all round the pole of its circular 
motion ; and, secondly, that the system adopted to ensure this result 
was one including the greatest facility in loading, and thus render- 
ing the arm well -adapted for the line infantry soldier. 

Whether greater accuracy may not yet be obtained by some 
alteration in the form of rifling, or shape of bullet, or struc- 
ture of interior of the barrel, and without interfering with ease of 
loading, and all the other advantages named above, is not for me to 
determine. Everything, to a certain limit, is possible ; and it is not 
to be supposed that the best arm, combining every advantage, has 
yet been constructed. One thing must, however, be considered as 
reducing the question down to rather narrower limits than at first 
sight may appear when the rifle is viewed abstractedly. I allude 
to the class of men into whose hands the arm is placed. 

There is no difficulty, comparatively speaking, in the instruction 
of an individual ; but here we deal with the mass, and have to con- 
template the intelligence of the body, and to ensure that our standard 
of perfection or of instruction is not of a nature too high to be hoped 
for from the many. 

Disturbing influences, error of judgment, physical defects, and 
other causes, aU enter largely into the question of the real value to 
be anticipated from pursuing the question of greater perfection of 
fire-arm while the soldier remains stationary at a certain point. 

Take for example the difficult task of instructing in judging 
distances even upon easy ground, and the constant practice required 
even to obtain a tolerably good judgment on this point. Then, 
transfer yourself, in imagination, to a country of an undulating 
nature, broken and interspersed with wood and water— a man not 
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only looking out to shoot at, but to be shot at, hurrying as well m 
his adversary from one position to another, and excited by every 
circumstance which in battle may be considered to operate so power- 
fully to disturb a man's judgment or his aim. 

Why, in this mere matter of judging distances, a man who can 
judge better than another will, with a weapon much inferior to the 
other, probably do more execution. 

In point of fact, the difference in degree of accuracy at ordinary 
distances of two rifled arms, bears no proportion whatever to the 
di£^nce which exists in the capability of appreciating distanced 
between any two individuals. 

Again, it must be borne in mind that the larger the body which 
has to be instructed the more difficult becomes the task of raising it 
up to a certain standard, and generally speaking, the lower, com- 
paratively speaking, must that standard be. 

In the instruction of a rifle corps per ae, a high standard could, 
no doubt, be aimed at, and possibly attained. 

No rifleman should fire quickly; every one of his shots should 
tell ; and he may more frequently be called upon to fire against 
skirmishers, or artillery and cavalry in extended order, and there- 
fore he should be calm and deliberate; it is not so with the line 
infantry soldier, whose instruction should be based upon this fact, 
that his function is to fire quickly, and at, comparatively speaking, 
short distances. 

It is far from my wish or inclination to decry the advantage of 
the greatest possible amount of accuracy in an arm which it can be 
made to possess. All I desire to enunciate here is, that there are 
many important conditions for a fire-arm to fulfil besides great 
accuracy, and that individual and other errors may entirely nullify 
the advantages to be anticipated from such an arm when placed in 
the hands of a line soldier. 

Here, as in every other thing, the balance of advantages against 
disadvantages must be struck, and a mean term found which shall 
give the best results imder every condition. 

As a corollary to what has just been said, it would appear that 
if we regard infantry as still likely to be emplojred in two different 
capacities, vi2., as the soldier of the line acting in mass, and a« the 
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rifleman proper acting as skirmisher, or real light infantry man, two 
different degrees of instruction are demanded— 

Firstly. That of the infantry soldier, for the proper employ- 
ment of his weapon at those distances at which he is likely 
to use it : and 
Secondly. That of the rifleman, who, from being called upon 
to act independently and in an individual capacity, and at 
distances greater than those of the line soldier, and perpetu- 
ally varying, should have as far as possible a complete 
knowledge of his arm, and above all a faciUty to be obtained 
from long and continued practice of judging distances. 
For the larger body who have to be instructed, a system com- 
bining the utmost simplicity and efficiency with the least demand 
upon the intelligence or memory of the soldier, seems the most likely 
to succeed. 

For example, and in order to make my meaning clear, I suppose 
that the fire of infantry in line commences at 400 yards, which may 
be considered as the greatest distance at which file-firing should be 
allowed to take place. 

It would simplify the operation of the soldier very much if a 
single sight could be formed, to be employed at all distances from 
400 to 100 yards, without giving him the trouble of thinking about 
altering it for varying ranges. Again, it woidd be an additional 
boon if it could be found that this fixed sight, combined with aiming 
always at one and the same part of a man's body, would ensure his 
being struck at any distance between the 400 and 100 yards. 

The only instruction, as far as distances were concerned, would 
then be restricted to the single one of 400 yards; and, as far as 
aiming would have to be taught, that of firing at the point deter- 
mined upon. 

Now this I believe to be quite feasible, and in fact, from my own 
experiments, I have ascertained that, by aiming at a determinate 
point, low down on a man's body, I could strike him by using one 
sight at any distance between 400 and 100 yards ; of course the 
part struck being higher at the closer distance, but still some part of 
the body was struck. 

I mention this, as no doubt it may gain the attention of those 
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who have the duty of instructors of musketry, and who have, before 
this, found out how difficult, nay, ahnost impossible, it is to teach 
men to judge distances with anything like sufficient accuracy ; and, 
as I said before, that as the errors on this head are much greater 
than the relative accuracy of different arms, and are such which 
every one must recognise, it becomes a most important question, in 
order to prevent the useless expenditure of costly ammtmition, to 
devise some method by which the soldier shall be relieved, to a 
great extent, of the call upon his judgment in this matter of dis- 
tances. If so difficult to attain in peace time, how can we expect 
the efficient and correct exercise of this faculty in the field ? 

The instruction of special corps of riflemen, and also of the flank 
company of regiments of the line, might be more extended, and in 
fact every care bestowed upon these sharpshooters. 

The flank companies of a regiment might be filled with the best 
marksmen of the regiment, and a proper spirit of emulation cultivated 
amongst the men to induce them to strive afler such a distinction as 
promotion to a flank company. 

And yet one more idea would I propound here, and one quite as 
necessary to be considered as the putting of the best arm into the 
soldier's hands, I allude to the preservation or maintenance of the 
arms. 

Without the utmost caution, vigilance, and watchfulness on the 
part of all the officers and non-commissioned officers of a regiment, 
the arm may be soon rendered unfit to be considered as a good 
shooting one, by the inconsiderate and rough usage it meets with in 
the hands of the soldier. A rifle is a delicately constituted weapon, 
and, like a horse, soon shows the effect of hard work. 

This is a point of great importance, in which the modems may 
well learn a lesson from the ancients. Who more careful to keep 
his arms in good condition than the Roman legionary soldier? 
Where do we find in modem armies such attention paid to this 
essential point as in the code of the old Roman armies ? With us 
instruction in the use of the arm should be also accompanied by the 
most stringent regulations, enforcing the utmost care to be taken of 
it, and prompt and severe punishment should follow any carelessness 
on this head. 
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As a manufacturer I have taken the liberty of enlarging upon 
these points. I wish to see the best arm in the hands of our men 
that can be obtained under the conditions required, and I wish to 
see that arm, at the end of ten years, shooting as well as when it 
was first issued. 



Comparative Table of Various Arms, 

WBIOHT OF DIFFERENT ARMS AND THEIB AMMUNITION. 

lbs. OZ. 
1. PeroiUBion Smooth Bore ('753), 1842, and bayonet . 11 8 
Axnmmiition, 60 rounds and 75 caps . • • 6 10 



Now obsolete. 17 18 



2. Ditto, ditto rifled 0758) . • . about 11 

Ammunition, 60 rounds . • • .89 

19 9 

Bullet, with cup, 848 grs.; diam. *745 to *746; charge, 8 drs. 
Used by the Royal Marines. 

8. Ditto, cut down for Naval Service ('758) • . 10 6 

Ammunition, as No. 2 . . • • .89 

18 15 



4. Mini6, -702, Rifled Musket Pattern, 1851 . . 10 8} 

Ammunition, 60 rounds . • . .70 

17 8} 



Bullet, with cup, 696 grs.; diam. -690 to '691; charge, 2i dw. 
Superseded by the 1853 pattern arm. 

5. Enfield Rifle Musket, -577, pattern 1853 . .96 

Ammunition, 60 rounds • > . .58 

14 14 

Bullet, 580 grs.; diam. *568; charge, 2| drs. 



108 THE BIPLE — ITS PROBABLE INFLUENCE 

Ibf. oz. 
Short Bifle, pattern 1855, sword bayonet . . 9 llf 

Ammunition y 60 rounds . . . .58 

15 3f 

Bullet as for Enfield rifle. — — 

For Rifle Regiments, Serjeants of Infantiy, and Marine Artillexy. 

Short Rifle for Seijeants of Infantry and Royal Navy, E.LC. as above; only 

ordinary bayonet and brass mountings. 

Artillery Carbine «nd Sword Bayonet, '577 bore . 8 SJ 

20 rounds . . . . . . 1 13 



10 Oi 



Charge, 2 drs. 

Sapper's Carbine, oval bore . . . .92 

Ammunition as for Enfield. 
Calibre '577 minor axis \ Calibre *580 minor \ 

•589 major ' „ { '"""^^ -592 major } 

Increasing spiral from breech to muzzle one-fourth of revolution. 



fareech. 



Brunswick Rifle, 1836, weight of, with sword bayonet • 11 15 
Ammunition, 60 rounds . . . .76 

19 5 



Having now discussed the first portion of the subject, I come 
to that part which touches upon the future of the arm, in relation 
to its probable influence on modem warfare. 

This subject is one which least of all will bear to be treated 
dogmatically. I come to it with considerable diffidence, and own 
that in the matter of a mere opinion I am not more likely to form 
a correct, or as correct a one as many an officer who has also 
carefully studied the art of war. At the same time I do not shrink 
from drawing out discussion upon this interesting point, and more 
partictilarly as it will lead one off the more abstract question of 
rifle practice, &c., into the larger one of tactics generally, includ- 
ing, of course, in that term manceuvres of infantry. 

I have not considered it necessaiy to introduce strategy as likely 
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to be directly affected by the introduction of the ride, except in so 
far as a better armed and better instructed army, and one with its 
commissariat and whole interior economy better managed, than those 
of its adyersary, may give greater confidence to the general com- 
manding, in arranging the lines of operations, objective points, and 
in short the whole plan of a campaign. 

Still, the general principles of strategy must remain the same; 
they depend upon circumstances and causes which are fixed and 
immoveable, and such as the military topographer will at once 
reoognise. 

These causes will ever govern the lines of operations, the retreats 
of armies, and the defence of certain points. 

For example, in examining the map of Europe, or what is better 
that of France, and that portion of Germany which is included in 
the campaign of 1796, by the Archduke Charles (or that portion of 
France entered by the allies under Schwarzenberg by Basle, oppo- 
site Belfort)^ or the southern frontier, and its roads concentrating 
on that town which is the centre of defence for that region, viz., 
Toulouse ; or the northern frontier, extending irom Dunkirk to 
Lauterbourg on the Rhine, and defended by five or six lines of 
fortresses culminating in Paris ; all these will convince the military 
reader tihat the operations of armies will continue to be governed by 
the same rules which have raised this branch of the art of war into 
a science. 

As a digression, I cannot do better than impress upon every 
young oflSicer tihe value in every sense of studying military topo- 
graphy. The advantages to be gained by any one from accustoming 
himself to study not only the relations of sieges and battles, but 
the causes which have operated (even from the times of antiquity) in 
determining more than once battles to be fought in certain localities, 
operations to be conducted on certain lines, and the occupation of 
oertaia points to be always attended with favourable results, will 
more than repay the labour bestowed upon the subject, besides 
giving him a fimd of interesting information, to be made use of as a 
tourist or scientific traveller. 

I cannot affi>rd time to enimierate localities, or enter into details 
here, but I will mention a valuable littie work on military topography^ 
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that by M. Lavall^ of the French service, and a portion of it, viz. 
that relating to the Military Topography of Continental Europe, 
translated by Col. Jackson. 

The study of military topography leads to the study of fortified 
places, and of fortifications in general. The great extension of the 
principle of entrenched camps, with their peculiar sites, is of great 
interest to the military man. 1 recommend, as particularly worthy 
of note, the fortifications of Antwerp (improved of late), Diest, 
Hastadt in Baden, and Ulm, &c., all of recent date, and each 
illustrating some particular ideas, and fulfilling particular ob- 
jects. 

All these places are likewise interesting, as furnishing subjects of 
thought for those who contemplate the value of the rifleman in the 
siege and defence of places. 

Questions as to the proper length of lines of defence— the value 
of the caponi^e, or casemated system of Montalembert, illustrated 
by so many Prussian models, the examples of active defences of places, 
with the last and most splendid of all, that of Sevastopol, may all 
contribute towards the solution of the question,—" What influence 
will the extended employment of riflemen exert in sieges ? " 

What, however, are to be the tactics of modem infantry and the 
relation of the other arms to them ? 

The infantry is the most perfect element of an army, and has 
always been recognised as such. 

The offensive and defensive characters have always pertained to 
it, and to it alone. 

Artillery possesses only the defensive character, and cavalry the 
offensive ; consequently, it has always required a proper union of 
horse artillery and cavalry to give the single perfect element 
required in a military body. Either of these two arms becomes the 
complement to the other. 

It is therefore to be expected that infantry should seek to perfect 
themselves in their arms and general mobility ; and it is no dis- 
grace in the other two arms to have to follow, and keep up, if 
possible, with its progress in those particulars. It would be unfor- 
tunate if anything should tend to disturb the proper relationship that 
ought to exist between the three arms. 
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Formerly, when the Swiss infantry or the Spanish infantry had a 
pxeponderating force in the decision of battles, the true action of 
cavahy was lost sight of. Vain attempts were made to pierce these 
solid masses of iniantry armed with long pikes ; the results of 
battles were not so decisive as they ought to have been, and the 
true principles of the art of war were lost sight of. 

The introduction of artillery into the field tended to re-establish 
the balance between the three arms. • 

The unwieldy masses of infantry presented most favourable 
targets for the new fire-arms ; and, when once broken, the action 
of cavalry was properly employed in completing their defeat, and 
preventing their again rallying. From this cause may be traced 
the gradual giving up of the deep column formation and the extended 
occupation of ground by thin long lines. 

The deep formation was not given up at once, in consequence of 
the want of skill in manoeuvring of the three arms ; and it was only 
finally efiected when the infantry had been armed with a fire-arm 
possessing an ofiensive, as well as a defensive, character ; or, when 
the infantry, armed with a musket and bayonet, had all the force 
of the old infantry armed with the pike and musket. 

To remedy the weakness inherent in so extended a disposition? 
science came in to assist in the selection of ground, in the determi'^ 
nadon of the method of attack, and the points of attack ; and gra- 
dually the art of war emerged from the obscurity under which it 
laboured in the middle ages, and shows itself now in the proper and 
beautiful proportions of an art, or even of a science. 

I have, in a former part of my lecture, assumed that infantry will 
still be composed of the line-infantry soldier proper, and of the 
special corps named nfiemen. 

I do not think that under any circumstances battles could be 
fought or gained by skirmishers or infantry acting in extended 
order. The impossibility of controlling or directing such irregulars 
would nullify all advantage likely to be obtained &om each man 
being a good marksman. Independent of which, such a system 
would fall to pieces in the end from its own inherent defects. An army 
would cease to act as a whole, and operations would be restricted 
to a multiplicity of small and insignificant attacks at isolated points. 

I 
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Well, then, we come to the present system, viz., the action of 
infantry in a mass, and that of skirmishers, which I believe cannot 
be disturbed by the introduction of the rifle. 

The true force of infantry in action consists, first, in its fire ; and, 
secondly, in the charge. 

These two cannot be separated. No good or decisire results can 
be anticipated on land or at sea by plajdng at '' long bowls.** That 
infantry or that vessel of war which shrinks not fipom opening fire 
against an adversary at ranges of about 400 yards and under, and 
delivers its fire with the greatest efficiency, coolness, and determi- 
nation, will come ofi* best. The distance is then favourable to dose; 
and if rapid and decisive results are to be aimed at in future warsi 
they will only be attained by using the superior arm which our 
soldiers now possess, at distances not materially varying &om those 
at which they formerly attempted with inefficient means to do their 
duty. 

Modifications in point of celerity of movement and simplicity in 
bringing up men under fire, or to take up certain positions, will 
materially influence the results. It is possibly now the time for 
endeavouring to remodel the old Prussian system of manoeuvres. 

What did the Duke of Wellington mean when he said, after 
witnessing a review of the Prussian army, that he thought, with his 
little army, he could manoeuvre round them before they had made a 
change of position? Was he not alive to the necessity of rapid 
movements, or rather movements which become so from b^ng 
simple and easy of execution? 

Much has to be done, I believe, in this respect, without at the 
same time attempting to move bodies of men at the rapid paoe 
advocated by some French officers of the present day. The direo* 
tion which every ones energies should take is that of simplifying the 
present manoeuvres of the battalion to the utmost, and the quick and 
true formation of the line which naturally is the final object of every 
change of position. 

With respect to squares, it is a delicate matter to express an 
opinion upon. I would, however, point to the famous battle of 
Minden, in the Seven Years War, where the finest and best ap^ 
pointed cavalry in Europe was utterly routed by the English Ck>n« 
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tingent acting in line. In fact, the English regiments advanced in 
line against the French cayalry, who were posted in front of them, 
and although charged repeatedly and attacked bj artillery on the 
flanks of the cavalry, this infantry received and defeated the cavalry, 
in line, and no doubt in a much more signal manner than if they 
had been formed in square. With the rifle, at present, I should 
prefer meeting any cavalry in a line formation to that of a square, 
the extent of fire developed would do aU the necessary work, and I 
consider that no cavalry could face such a fire. The reason why 
cavalry have not hitherto done much against squares, is from the 
diflELculty of bringing a cavalry soldier up to the square, and not 
from the real strength which such a formation gives the infantry. 

These are, however, points on which many diflerent opinions 
will be held ; but the action of the rifle will, I think, determine 
many waverers. 

With respect to the action of the new arm as determining a cor- 
responding improvement in the arms of both artillery and cavalry, 
it must be at once acknowledged that the action of skirmishers 
firing at 800 or 900 yards, and possibly with explosive shells, 
against masses of artillery or cavalry, would be very inconvenient 
and uncomfortable to these arms. 

The improvement in artiUery will, it is believed, to a considerable 
extent, balance afiairs as far as this arm is concerned, and the 
artillery officer must, by tactical skill in the position of his guns, 
prevent their being made the object of an attack by skirmishers. 
Artillery not being intended to act, except against masses, there is 
no reason for supposing that as long as the preliminary action of 
skirmishers against skirmishers is going on, the guns would be 
posted in such a way as to attract or draw upon themselves this fire. 

The artillery officer will no doubt be more on the alert than ever, 
to avoid posting his guns too soon or in too exposed a situation, but 
when once in action the great effects produced by the late improve- 
ments in shell and spherical case shot, together with the great 
facility an artilleryman has of ascertaining his distances^ from being 
able to ivatch and witness the effects of his shot, will most certainly 
give to this arm a great preponderance in determining future 
battles. 

i2 
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The true action of cavalry, as operating against infantry, will be 
restricted, doubtless, to its legitimate object. We shall not see 
again cavalry thrown away at an early period of action, while in- 
fantry are still intact. The arm must be still more than ever re- 
tained as a special reserve for determining the rout of infantry 
when in disorder from the action of artillery or other causes, and 
for reaping all the fruits of a victory by pursuing and destroying a 
broken army. 

The action of cavalry then would seem to be both simple and 
proper, both as regards its real functions, and in view of the im- 
possibility of its standing before compact infantry armed with the 
rifle. The special employment of any corps of cavalry in the capa- 
city of the old dragoons, viz., by arming them with rifled arms, and 
employing them mostly to use their arms on foot, and in skirmish- 
ing order, is a subject which I do not enter into. Artillery 
might no doubt receive very efficient protection from such a 
force, but it is probable that a still better protection for the 
flanks of artillery, always very weak points, would be some special 
infantry corps whose duty would be to keep off skirmishers from 
approaching too closely. 

In the attack and defence of places I look for important changes 
as likely to arise from the employment of the rifle. Where an army 
is numerous in a besieged place, and can afford, in consequence, to 
act, as Camot suggested, in an active sense, then mil sieges be far 
different things to what they have hitherto been. 

The defence of the enceinte will not require to be entrusted to 
works as closely allied to the body of the place as at present. The 
length of lines of defence, at present restricted to the powers of the 
old musket, will be taken into consideration in the projection of any 
new fortifications, and possibly greater alterations in this respect will 
result than I have anticipated in the art of tactically disposing of or 
engaging troops in the open field. 

I must fairly own that many different opinions to those I have 
stated are held by foreign military writers upon the subject of the 
probable alteration in the system of infantry tactics as necessitated 
by the introduction extensively of the rifle. 

The question by them is regarded in two lights, according to the 
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different views held : iaist, as a complete transibnnation of the 
infantry soldier into a rifleman proper, and the very great or almost 
exclusive action of skirmishers in ftiture war^ure ; or by others the 
creation of the flank company of all regiments into riflemen, while 
the centre company are armed either with the smooth bore or rifle 
sighted for short distances, and the drill so altered as to allow of 
movements being rendered much more simple, and their execution 
quicker, by the adoption of the pa8 gymnaatique. 

The former is advocated in a work upon small arms, written by a 
Belgian officer.* He says, at page 334 : 

" Bifled arms giving the advantage of accuracy at very long ranges, 
the fire of infantry ought to become, in a greater degree than ever, a 
fire of skirmishers, and, their fire assuming much more importance 
than formerly, die extent of front presented by armies mnst neces- 
sanly be much increased.'^ 

He intends, I imagine, not that the infantry soldier should be 
allowed to skirmish after the manner of the present light infantry 
or rifleman, but that greater space than that occupied at present by 
men in line should be allowed, in order to give greater independence 
to the individual soldier. How this is to consist with the solidity 
so necessary for the masses of infantry to have, %vhen required 
suddenly to charge, or to concentrate their fire upon masses of 
oavaby, or the enemy's troops assaulting a position, I am at a loss 
to say. The difficulty in restraining men from uselessly firing away 
ammunition at long distances, either on the supposition that they 
are doing good or from the mere force of example, would render the 
above system a hazardous one to adopt against an enterprising army 
looking out to close at a convenient opporhmity. 

The writer continues as follows : 

" The effect of the new arm, and its great range giving greater 
confidence to the soldier, will allow of his doing more execution 
with it than with the old musket. At great distances he will adjust 
his sights instead of firing at random : close to the enemy he will 
fire with more sangfroid than formerly, since he will feel confidence 
in his arm. 

* Obtain Oillion, BelgUn ArtiUeiyy 1S56. 
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^< It may be added also that the very occupation of thinking of 
and adjusting the sights for different ranges will take from him all 
thought of danger, and he will find himself in as favourable a posi- 
tion as the artilleryman, whose coolness and sangfroid are pro- 
verbial 

*' Without doubt it may happen, sometimes, that such things as 
the smoke on the field of battle, dust, the necessaiy movements, or 
the moral situation of the soldier, will nullify the fruits of all special 
instruction, and will render illusoi^ all the advantages from the 
superiority in the arm," &c. &c. 

The writer, however, thinks that these latter circumstances are 
only exceptional, and that in all others, the soldier taking the neces- 
sary time required to make the best use of his arm, there will still 
be a very marked superiority over the old arm. This latter state- 
ment I entirely agree with ; but the means proposed for obtaining 
the results are not such as I can see to be at all in accordance with 
the circiunstances of any battle-field. 

I cannot bring myself to believe or comprehend how it is possible 
to consider every line in^eintry soldier a marksman, and one who is 
to be allowed to be constantly altering and adjusting his sight* 
Battles have never yet been won through the independent action 
of the individual soldier. The action of the mass operating as a 
mass at the decisive and critical moment will still, I think, be 
required to produce the greatest results. 

In the Belgian service a wiser regulation exists on this head than 
is advocated by the writer of the work from which my quotations 
have been made. For example— the infantry soldier, practically, 
employs only three sights for distances as far as 480 metres. 

The first is used from to 300, by aiming at different parts of 

the body. 
2nd. From 300 to 412. 
8rd. From 412 to 430. 

The carabine a tige, Belgian, is sighted to 900 metres. 

Only two sights are used up to 500 paces, or 376 m., and then 
by special sights for each additional distance up to 900. 

Here there is an acknowledgment at once of the necessity of 
some simplicity in arranging the sights, altJbough the soldier's 
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memory is still btirdened with the recollection of various points to 
be aimed at. 

1 have before attempted to show that greater simplicity than even 
this is desirable, if not imperatively called for. 

A French general-officer — Gen. de Lourmel — is the advocate of 
the second proposition ; and as he went much into detail upon the 
subject, and was subjected to severe criticism at the time of his 
pamphlet appearing, I will enter a little into the opinions there 
propounded. 

The general first of all praises very much the light-infantry or 
nfiemen of the French army, called the Ohasseurs-^-pied, and con- 
siders that the success which has attended their formation must 
lead to considerable modifications in the infantry of the line. 

The alterations, then, in the instruction of line infantry are to 
be based upon that of the Chasseurs, and every attempt made to in- 
troduce very rapid movements in all changes of position or deploy- 
ments, thus enabling them to follow artillery or even cavalry at a 
moderately quick pace, but retaining sufficient solidity to attack in 
line. 

Some experiments of this nature were conducted by the 51st 
Begiment, in presence of the emperor, at Paris, the movements 
being executed by the three battalions at the different rates pro- 
posed, and it is said that the men did not show any symptoms of 
distress. 

Undoubtedly, the system at first sight ofi^ much which appears 
of great value, and no doubt, if practicable, would give immense 
advantages to an infantry thus handled. 

There are, however, two points which must be considered. The 
value of infantry consists as much or to a greater extent in the 
accurate and rapid fire it can deliver than in rapidity of move- 
ment. 

The disturbance to the whole physical system which must result 
fix)m very rapid movements, when carrying a heavy load, is adverse 
to accurate shooting, and is altogether unfavourable to the proper 
employment of a rifle. 

Again, the actual experience which the French have had in their 
Chasseurs, in respect of the injurious tendency which their peculiar 
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drill has upon the health of the men, is suflScient to show that wiUi 
ordinary line infantry, where men are not selected with such care as 
for the Chasseurs, the rapidity of movement advocated by the 
general would drive half the officers and men out of the regiment.* 

It is well known that the ranks of the Chasseurs have to be con- 
stantly weeded of those officers and men whose physical abilities are 
unequal, after a certain time, to the fatigues of this artificial system. 
In short, it would appear by all accounts, to lead to a wasteful ex- 
penditure of human energy. 

Generally speaking, where the necessity for a sudden exercise of 
physical force is required for a short period, the demand upon the 
physical frame and constitution of the soldier trained in the ordinary 
way may be safely made, and has always been responded to. It is 
only between very limited periods of any man*s life that a constant 
course of violent exercise may be considered as conducive to health 
and strength. After that period, the energies must be husbanded, 
in order that on a sudden demand for them they may be forth- 
coming. 

Another and very material disadvantage in very rapid movements 
is the impossibility of preserving the cartridge from being injured in 
the soldier's pouch. To give a facilty in loading, the cartridge 
has been made of a certain texture and strength ; but this is not 
sufficient to bear rough usage or shaking about in a cartouch-box. 

I would here call attention to the medical opinion of a distin- 
guished French practitioner. Dr. Champouillon, upon the subject of 
rapidity of movement when long continued, and its influence on the 
human frame : — 

" The running pace is the severest tiial to which a soldier can be 
submitted, and can only be borne by men of short stature and 
square broad frame. To submit men of weak physical formation 
to such a pace, as a rule, causes frightfiil ravages. 

" It would be, therefore, on medical grounds, a deplorable circum- 
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stance to apply the pas gymuastique, or running pace, generally to 
the line infantry soldier. 

<< More than once the medical officers of regiments of infantry, 
and even those of the Chasseurs-k-pied, notwithstanding the special 
selection of the men for these regiments, have felt it necessary to 
report to the General Medical Board, in the way of special reports, 
the serious evils resulting to the soldier from the employment of this 
trying pace, whether in their manosuvres or on fatigue duty. 

" Some regiments having, in imitation of the Chasseurs, established 
the pas gymnastique for the performance of their fatigue duties, the 
serious illnesses which were brought on in consequence caused an 
order to be issued stopping the practice." 

I have now completed in an imperfect manner the task I assigned 
to myself. I have touched upon the history, the theory, the em- 
ployment, and the probable future of the arm, in its relation to 
modem tactics. 

I think that I have reason on my side in insisting strongly upon 
the necessity for the utmost simplicity, combined -with efficiency, in 
the instruction of the ordinary soldier, and of the value to be 
obtained from the more extended instruction of the special corps. 
I have shown where the difficulty in this instruction lies ; and, that 
in foreign armies, an attempt to get too much out of the ordinary 
soldier, or even from the special corps, may end in failure. The 
mark may be overshot as well as not reached. 

In our own service we have an excellent school of instruction at 
Hythe, and the circulation of officers of every regiment in the 
service through this school will prove most valuable as a means of 
instructing them in the powers of the' new arm, and what it can do 
when under favourable circimistances. The ultimate point to 
which the line infantry soldier is to be instructed is, of course, not 
for me to lay down- 

I would merely throw out as a subject for thought and con- 
sideration the various remarks I have made in this paper. I hold 
them only as matters of opinion. I may have underrated the 
mental capacities of the average line soldier ; but, if so, I shall most 
willingly confess my error if it can be satisfactorily brought home 
to me. 
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As a mere broclmre upon a very interesting topic finr all militarj 
men, I ofier it to the military public, and hare to thank those present 
for their kindness in listening to one who had, firom his numerous 
duties, hardly the necessary time to arrange his materials in a proper 
form for a public lecture. 
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ON THE GENIUS AND CAMPAIGNS OF 

HANNIBAL. 

By Lieut.-Col. MacDougall. 

In the present lecture I propose to bring down the narrative of 
the Second Punic War only so far as to the end of the first cam- 
paign in Italy ; that is to say, to the battle of the Trebbiai which 
naturally terminates the first epoch of that contest. 

The Second Punic War was termed by the historian JAyj the 
most memorable of all wars that ever were carried on. And there 
is no exaggeration in the expression, for a parallel to its incidents 
and achievements, as well as to the great importance of its results, is 
only to be foimd in modern history. That great struggle was to 
determine whether the world was to be ruled by Bome or Carthage. 

On this subject the French historian Michelet, in his '^ Histoire 
Romaine,^' has the following passage. 

'< It is not without reason that so imiversal and vivid a remem- 
brance of the Pimic wars has dwelt in the memories of men. They 
formed no mere struggle to determine the lot of two cities or two 
empires ; but it was a strife, on the event of which depended the 
fate of two races of mankind, whether the dominion of the world 
should belong to the Indo-Germanic or to the Semitic family of nations. 
Bear in mind, that the first of these comprises, besides the Indians 
and the Persians, the Greeks, the Romans, and the Grermans. In 
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the other are ranked the Jews and the Arabs, the Phosnicians and 
the Carthaginians. On the one side is the genius of heroism, of art, 
and legislation; on the other is the spirit of industry, of commerce, 
and of navigation. The two opposite races have everywhere come 
into contact, everywhere into hostility. In the primitive history of 
Persia and Ghaldasa, the heroes are perpetually engaged in combat 
with their industrious and perfidious neighbours. The struggle is 
renewed between the Phoenicians and the Greeks on every coast 
of the Mediterranean. The Greek supplants the Phoenician in 
all his factories, all his colonies in the East : soon will the Roman 
come and do likewise in the West. Alexander did far more 
against Tjrre than Salmanaeisar or Nebuchodonosor had done. Not 
content with crushing her, he took care that she never should sur- 
vive: for he founded Alexandria as her substitute, and changed for 
ever the track of the commerce of the world. There remained 
Carthage — the great Carthage, and her mighty empire — mighty in a 
&r different degree than Phoenicians had been. Kome annihilated it. 
Then occurred that which has no parallel in history — an entire 
civilisation perished at one blow — ^vanished, like a falling star. 
The ' Periplus ' of Hanno, a few coins, a score of lines in Plautus, 
and, lo, all that remains of the Carthaginian world I 

" Many generations must needs pass away before the struggle 
between the two races could be renewed ; and the Arabs, that 
formidable rear*guard of the Semitic world, dashed forth from their 
deserts. The conflict between the two races then became the con- 
flict of two religions. Fortunate was it that those daring Saracenic 
cavaliers encountered in the East the impregnable walls of Constan- 
tinople, in the West the chivalrous valour of Charles Martel, and 
the sword of the Cid. The Crusades were the natural reprisals for 
the Arab invasions, and form the last epoch of that great struggle 
between the two principal families of the human race." 

In the destruction of Carthage perished almost all the docimients 
which would have conveyed to posterity a full idea of the character 
and institutions of Home's great rival. But we can perceive how 
inferior Carthage was to her competitor in military spirit, military 
resources, and position; and how far less fltted than Eome she was 
to become the founder of a dominion destined to exist for ages, 
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which should bind together barbarians of every race and language 
into an organised empire, and fit them for becoming, after that 
empire should be dissolved, the free members of the commonwealth 
of Christian Europe. 

One great source of the inferiority of Carthage was that she had 
no native army. Her citizens were essentially, that which the 
English have sometimes been taunted with being, a trading 
people. 

Michelet remarks : " The life of an industrious merchant, of a 

Carthaginian, was too precious to be risked, as long as it was pos* 

sible to substitute advantageously for it that of a barbarian from 

Spain or Gaul. Carthage knew, and could tell to a drachma, what 

the life of a man of each nation came to. A Greek was worth more 

than a Campanian, a Campanian worth more than a Gaul or a 

Spaniard. When once this tariff of blood was correctly made out, 

Carthage began a war as a mercantile speculation. She tried to 

make conquests in the hope of getting new mines to work, or to open 

fresh markets for her exports. In one venture she could afford to 

spend 50,000 mercenaries, in another rather more. If the returns 

were good, there was no regret felt for the capital that had been 

lavished in the investment : more money got more men, and all 

went on well." 

And conunenting on this. Professor Creasy, in his most interesting 
and valuable work on the " Decisive Battles of the World," has the 
following eloquent passage : — 

'^ Armies composed of mercenaries have, in all ages, been as for«< 
midable to their employers as to the enemy against whom they 
were directed. We know of one occasion (between the first and 
second Punic wars) when Carthage was brought to the very brink 
of destruction by a revolt of her foreign troops. Other mutinies of 
the same kind must, from time to time, have occurred. Probably 
one of these was the cause of the comparative weakness of Carthage 
at the time of the Athenian expedition against Sjrracuse ; so different 
from the energy with which she attacked Gelon half a century 
earlier, and Dionysius half a century later. And, even when we con- 
sider her armies with reference only to their efficiency in warfare, 
we perceive at once the inferiority of such bands of Condottieri 
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brought together without any common bond of origin, tactics or 
causey to the legions of Rome, which at the time of the Punic wars 
were raised firom the very flower of a hardy agricultural population, 
trained in the strictest discipline, habituated to victory, and ani- 
mated by the 'most resolute patriotism. And this shows also the 
transcendancy of the genius of Hannibal, which could form such 
discordant materials into a compact^ organised force, and inspire 
them with the spirit of patient discipline and loyalty to their chief, 
so that they were true to him in his adverse as well as in his pros- 
perous fortunes. And throughout the chequered series of his cam- 
paigns no panic rout ever disgraced a division under liis command, 
—no mutiny or even attempt at mutiny was ever known in his 
camp— and finally after fifteen years of Italian warfare his men 
followed their old leader to Zama, * with no fear and Httle hope , 
and there on that disastrous field stood firm aroimd him his Old 
Guard till Scipio^s Numidian allies came up on their fiank, when 
at last surrounded and overpowered, the veteran battalion sealed 
their devotion to their general \nth. their blood !" 

Before entering on the relation of the Second Punic "War, it "vvill 
be well to give a short description of the armies of the two people 
who were engaged in it. 

The general appearance of a Carthaginian army has been de- 
scribed by one of the historians of the period, as follows : 

" It was an assemblage of the most opposite races of the human 
species, from the farthest parts of the globe. Hordes of half-naked 
Gauls were ranged next to companies of white-clothed Iberians, and 
savage Ligurians next .to the far-travelled Nasomanes and Loto- 
phagi. Carthaginians and Phoenici-Africans formed the centre; 
while innumerable troops of Numidian horsemen, taken from all 
the tribes of the desert, swarmed about on unsaddled horses and 
formed the wings ; the van was composed of Balearic slingers ; and 
a line of colossal elephants with their Ethiopian guides formed, as 
it were, a chain of moving fortresses before the whole army." 

The Spaniards and Africans were armed with helmets and shields, 
and, for offensive weapons, with short cut-and-thrust swords. The 
Africans carried a spear in addition. 

The Gauls carried long javelins and huge broadswords and 
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targets, similar to those described by Sir Walter Scott as haying 
been the weapons of the Scottish Grael at a more recent period. 

In the contest now under consideration, Hannibal's heavy infantry 
was composed of Spaniards, Africans, and Gauls ; his light in- 
fantry, of the famous and formidable Balearic slingers and Gaulish 
irregulars. The only cavalry we read of as having aooompanied 
him into Italy consisted of Numidian Irregulars, who were yet veiy 
formidable in the field, and the best scouts in the world. But after 
his entrance into Italy Hannibal organised a body of Gaulish heavy 
cavalry, which did him good service in his subsequent cam- 
paigns. 

Bome> the iron kingdom of prophecy, was the greatest military 
power the world has ever seen ; conquest was the breath of her 
nostrils ; and her military organisation was the most perfect that 
has ever existed. The following extract from Gibbon enables us to 
understand by what means the Boman dominion was extended over 
the whole of the known world : 

" The Boman peasant, or mechanic, imbibed the useM prejudice 
that he received advancement in being permitted to enter the more 
dignified profession of arms, in which his rank and reputation 
would depend on his own valour ; and that, although the prowess of 
a private soldier must often escape the notice of fame, his own be- 
haviour might sometimes confer glory or disgrace on the companyi 
the legion, or even the army, to whose honours he was associated. 
On his first entrance into the service, an oath was administered to 
him with every circumstance of solemnity. He promised never to 
desert his standard, to submit his own will to the commands of his 
leaders, and to sacrifice his life for the safety of the emperor and 
the empire. The attachment of the Boman troops to their standards 
was inspired by the united influejice of religion and of honour. The 
golden eagle, which glittered in the front of the legion, was the 
object of their fondest devotion ; nor was it esteemed less impious 
than it was ignominious to abandon that sacred ensign in the hour 
of danger. These motives, which derived their strength firom the 
imagination, were enforced by fears and hopes of a more substantial 
kind. Begular pay, occasional donatives, and a stated recompense 
after the appointed time of service, alleviated the hardships of the 
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military life, whilst, on the other hand, it was impossible for 
cowardice or disobedience to escape the severest punishment* The 
oentarioiis were authorised to chastise with blows—the generals 
had a right to punish with death ; and it was an inflexible maxim 
cf Boman discipline that a good soldier should dread his officers &r 
more than the enemy. From such laudable acts did the valour of 
the imperial troops receive a degree of firmness and docility unat- 
tainable by the impetuous and irregular passions of barbarians. 

" And yet, so sensible were the Bomans of the imperfection qf 
valour without skill and practice, that, in their language, the name 
of an army was borrowed from the word which signified exercise* 
Military exercises were the important and unremitted object of their 
discipline. The recruits and young soldiers were constantly trained 
both in the morning and in the evening, nor was age or knowledge 
allowed to excuse the veterans from the daily repetition of what 
they had completely learnt. Large sheds were erected in the 
winter-quarters of the troops, that their useful labours might not 
receive any interruption from the most tempestuous weather ; and 
it was carefully observed that the arms destined to this imitation 
of war should be of double the weight which was required in real 
action. It is not the purpose of this work to enter into any minute 
description of the Roman exercises. We shall only remark that 
they oomprehend whatever could add strength to the body, activity 
to the limbsy or grace to the motions. The soldiers were diligently 
iDSfcructed to march, to run, to leap, to swim, to carry heavy bur- 
dens, to handle every species of arms that was used either for offence 
or for defence, either in distant engagement or in a closer onset ; to 
form a. variety of evolutions; and to move to the soimd of flutes in 
the Pyrrhic or martial dance. In the midst of peace, the Roman 
troops familiarised themselves with the practice of war ; and it is 
prettily remarked by an ancient historian who had fought against 
them» that the eflusion of blood was the only circumstance which 
distinguished a field of battle from a field of exercise. It was the 
policy of the ablest generals, and even of the emperors themselves, 
to encourage these military studies by their presence and example; 
and we are informed that Hadrian as well as Trajan frequently 
condescended to instruct the inexperienced soldiers, to reward the 
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diligent, and sometimes to dispute with them the prize of superior 
strength or dexterity." 

In our own day, and in our own country, we may congratulate 
ourselves in having at^the head of the army a royal prince, who has 
given the strongest evidence of his disposition to encourage and 
even to enforce all necessary military studies and exercises ; and as 
the British soldier is in nowise inferior to the Roman legionary in 
strength, courage, or devotion, there is little doubt that, although 
lye are not a military people, if the earnestness and energy of the 
Commander-in-chief be only emulated by his officers, the English 
army will have no reason to dread a comparison with any force 
either of ancient or modem days. 

The Boman legions during the Second Punic War differed from 
those with which Caesar effected his conquests 150 years later. 
The constitution of the legions which fought against Hannibal was 
as follows : 

The infantry amounted to about 5,000 men. They were formed 
in three lines, at the distance from each other of about 100 yards, 
with the light-armed troops in skirmishing order in front of the 
whole. The first line consisted of the Hastati numbering 1,600 
men. The second line of the Principes of the same strength. These 
were armed in the same manner. Each soldier wore a breastplate 
or coat of mail, brazen greaves, and a brazen helmet with a lofty 
crest of scarlet or black feathers, and carried a large oblong shield. 
BEis offensive weapons were a short cut-and-thrust sword, like that 
used by the Spaniards, worn on the right thigh ; and in his hand 
besides a light spear he grasped the formidable pilum. This 
weapon was a ponderous javelin nearly eight feet long, having a 
shaft of four feet and an iron head of nearly equal length ; and, 
although very inferior to the musket, since it was capable of only 
one discharge, yet when it was launched by a strong and prac- 
tised hand at the distance of ten or twelve paces, there was not 
any shield or breastplate that could sustain its shock. 

The third line was composed of 600 veteran soldiers caUed 
Triarii, who carried the same equipment as the men of the two 
first lines, except that in place of the two javelins they bore a spear! 
they may be r^arded as the reserve. The light-armed troops must 
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therefore have amounted to 1,200 men, in order to complete the 
legionary infantry. 

Each line was drawn up in eight ranks, or eight deep. The men 
of each rank stood three feet apart, and there was an interval of 
three feet between the ranks ; but the men of each rank, instead of 
covering those in front of them, covered the intervals, so that the 
legionary infantry was formed in what is called quincunx order, or 
precisely in that formation which would be taken by several ranks 
of our own men preparatory to performing the sword exercise. 
Niebuhr supposes that this order Avas adopted for the purpose of 
cabling the men of the front rank to be easily reinforced or 
reheved after they had hurled their pila by those of the remaining 
seven ranks in succession, so as to keep up a continual discharge of 
these weapons if required, or to enable the same change to be 
made when fighting with the sword, which was always drawn as 
soon as the pilum was discharged. 

A small body of cavalry formed a component part of each legion ; 
but it was always found necessary to raise independent bodies of 
cavalry to act with the Roman armies, the legionary horse, 800, 
being only sufficient for outpost and foraging duty. 

Every Koman legion of the strength above described had in the 
field attached to it a legion of the Italian allies of the same strength 
and organization, so that we may always compute about 10,000 
men, besides cavalry, for every Roman legion employed against an 
enemy* 

I now turn to the relation of the events which immediately pre- 
ceded, and which were the origin of, the Second Punic War. 

Hannibal the son of Hamilcar, sumamed Barca or the thunder- 
bolt, was with his father in Spain during the interval which elapsed 
between the First and Second Punic Wars ; and he was only nine 
years old at the time when he took that famous oath of enmity 
against Rome which he so religiously kept in after-life. 

Hamilcar commanded the Carthaginian armies in Spain with un-' 
interrupted success for nine years. The expedition to that country 
Was originally imdertaken at his instance, because he foresaw that no 
long time could elapse before Rome and Carthage would again be 
enemies. He was sensible that Carthage was weak in consequence 

K 
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of her having no native army ; and he designed not only to train bis 
existing army in a constant warfare against the bravest of barbarianSi 
but to effect permanent conquests in Spain. It was his polipy to 
attach the new subjects to the mother cdty by kind treatment, at .ih^ 
same time that he conciliated the native independent princes ; wi 
he hoped thus not only to ensure a constant supply of good soldiers 
to recruit his armies, but, by gaining possession of the productive 
gold and silver mines of the south of the Peninsula, to obtain the 
means of paying them. 

Hamilcar was slain in battle in the year b.c. 229) it is supposed 
in the country between the Tagus and Douro rivers, to which he 
had pushed his conquests. Hasdrubal, his soi^-in-laW| appears to 
have inherited not only his copunand, but also his spirit and genius. 
He consolidated the conquests of Hamilcar no less by his policy 
than by the influence of his personal manners and character ; ^d 
he accommodated himself so successfully to the feelings and habits 
of the Spaniards which he had carefully studied yrith that view, 
that the native chiefs far and near vied with each other in thea? 
eagerness to become the allies of Carthage. 

Eome watched the progress of Hasdrubal with uneasijiess ; ai^di 
as the threatening of a Gaulic invasion at that time rendered it in- 
expedient to have recourse to arms, she endeavoured to secure her- 
self by a treaty, the provisions of which bound Hasdrubal not to 
push his conquests beyond the Iberus and obliged each of the Qcmr 
tracting parties to abstain from molesting the allies of the other, 
The city of Saguntum had lately placed itself under the protection 
of Rome, and was therefore by the terms of the treaty secure from 
attack, although situated so far south of the Iberus. The Romans 
hoped doubtless by its means to obtain a more forward footing ix^ 
Spain, from which, when the Gaulic war should be terminated, 
they might sap the newly-forpied dominion of Carthage in that 
country. 

Hasdrubal was assassinated in the year 221 B.C., after a success- 
ful administration of the affairs of Spain during eight years ; and 
now Hannibal at the early age of 24^ by the unanimous voice of the 
soldiers, was called to the chief command of the Carthaginian forces 
in Spain; and the Senate of Carthage ratified the choice of the army. 
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Two TttftTi Wire pooupiad with expeditioQi against ib« zvatiye tribea 
of ih« interior ; but in the third year Hannibal, having matured his 
plana, resolved to provoke a war with Borne by besieging Saguntom. 
He aecordingly hud siege to that city; and, although left entirely to 
ite own resourcef by its covenanted proteotors, it was no sooner 
taken after an heroic defenoe of eight months, than the Bomans sent 
ambassadors to Oaribage to demand that Haimibal and his principal 
officers should be delivered up to them for their infraction of the 
treaty. 

In default of oompUanoe with that demand the Second Punic War 
was declared, b.o. 318. 

This abort introduction has been necessary in order to convey 
a dear understanding of the progress of that great struggle ; for it 
will be seen that the event was materially influenced by the opera- 
ti^is in Spain at different periods of the contest. 

Long before the declaration of war Hannibal had been maturing 
in his own mind his great project of the invasion of Italy, and had 
neglected no measure which could conduce to its success. He had 
lent emissaries through Gaul and across the Alps into Cisalpine 
Qaul, in order to sound the dispositions of the inhabitants along 
the route he proposed to follow, and to secure for bis army a 
friendly reception from the Cisalpine Gauls on its descent fix)m the 
Alps« He well knew the character of that lively and fickle people, 
and their hatred of the Bomans, and he trusted to his own genius 
to convert their friendly feelings towards himself into active and 
^tbful Qo-operation. 

It was late in the month of May, b,c. 218, that Hannibal set out 
from New Carthage on his great undertaking ; and, ^< thus," in-the 
beautiful language of Arnold, '< with no divided heart, and with an 
entire resignation of all personal and domestic enjoyments for ever, 
Hannibal went forth at the age of twenty-seven to do the work of 
his country^s gods, and to redeem bis early vow/^ 

The force with which he quitted New Carthage amounted to 
90tOOO foot and 12,000 horse. He crossed the Iberus, and might 
hWFe advanced without loss of time to the Pyrenees, but the country 
bttween the Iberus and those mountains was friendly to the 
RoBMmk SomQ of its towns held Soman garrisons > it therefore 
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became necessary to subdue this district entirely, and thereby to 
deprive the Komans of a convenient base of operations £rom which 
they might otherwise attack the Carthaginian conquests in Spain. 

Hannibal effected this object speedily but at a terrible loss of 
life, and having lefl Hanno with 11,000 men to guard his new 
conquest and sent an equal number of his Spanish soldiers back 
to their homes, he crossed the Pyrenees and entered Gaul with an 
army, which was now reduced by these detachments, and the 
losses it had sustained in the field, to 50,000 foot and 9,000 horse. 

From the Pyrenees to the Ehone his progress was easy, an un- 
molested passage through their territories being purchased by 
presents to the native chiefs. But the passage of the Rhone was not 
to be effected without opposition, for the city of Massilia (the modem 
Marseilles) was a fast ally of Home, and its influence had been 
successfully exerted with the neighbouring tribes of the eastern 
bank to induce them to oppose the progress of the invader. Besides 
this, P. Scipio, one of the Roman consuls for the year, had lately 
arrived off the mouth of the Rhone with a fleet and army on his 
way to Spain; and learning there that the Carthaginian army had 
actually passed the Pyrenees, he disembarked his force, with the 
intention of opposing Hannibal on the Rhone and in the hope of 
preventing his advance beyond that river. 

Hannibal, in his march through Gaul, kept his army aa far as 
possible away from the sea-K^oast in order to conceal his movements 
from the Romans ; and Scipio, hearing nothing of him and believing 
that his progress must necessarily be slow, lingered at the mouth of 
the Rhone at the very time when the friendly tribes of the eastern 
bank were vainly endeavouring to prevent Hannibal's passage of the 
river. Scipio contented himself with sending forth three hundred 
light cavalry to ascend the left bank of the Rhone, and to endeavour 
to gain some information of the movements of the invading army. 

Hannibal is supposed to have struck the Rhone at a point about 
half-way between its mouth and its confluence with the Isara (the 
Inodern Is^). He immediately purchased all their boats and 
vessels of every kind from the inhabitants of the western shore; and| 
having constructed others of the timber which abounded on the 
spot, he in two days possessed sufficient transport to ferry his whole 
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annj across the river. But he found the Gauls of the opposite 
shore assembled to oppose his passage, and his dispositions to effect 
it are well worthy of attention. 

He sent off a strong detachment by night with native guides, to 
ascend the river for about twenty miles, and then to cross as best 
they could, where there would be no enemy to oppose them. This 
detachment selected a part of the river where its course was divided 
into two narrow channels by an island ; and these effected the pas* 
sage without difficulty by means of rafts constructed of timber 
which was found on the spot. 

Hannibal, by previous concert, waited forty-eight hours from the 
time when the detachment left him; and then, on the third morning 
from that time, made all his preparations for the passage of his 
main body. The first division was assembled in the boats and only 
awaited the signal agreed upon to push off. That signal was the 
smoke of a great fire kindled by the detachment which had crossed 
the river, and which had now marched down to within a short 
distance of the barbarians on the opposite bank, whose whole atten- 
tion was engrossed by the sight of Hannibal^s preparations, and who 
crowded down to all the accessible parts of the river shore to oppose 
his landing. The first division now pushed off. The Bhone was 
full and rapid. The largest and heaviest vessels were placed highest 
up stream to serve as a breakwater to the others. The men 
pulled vigorously against the current, and, as the flotilla approached 
the opposite bank the attention of the Gauls was diverted to a mass 
of fire which appeared in their rear; and now the detachment which 
had kindled it charged upon their right- flank and rear at the same 
time that the flotilla stranded, and the soldiers, at whose head was 
Hannibal, leaping ashore, attacked the bewildered barbarians in 
front. These made a feeble resistance and fled in confrision. The 
boats were instantly sent back for the second division, and before 
ni^tfall Hannibal's whole army, with the exception of the ele* 
phants, was encamped on the eastern bank of the Bhone. 

Early next morning Hannibal sent out some Numidians to ascer- 
tain the position of Scipio's army. Not many hours elapsed before 
these horsemen were seen returning to the camp as if riding for 
their lives frxmi a pursuing enemy. They had indeed frdlea in 



1S2 LXBUT.^OOL. MAOPOUaALL 

with the light cavahy sent out bj Boij^O, who had attaoked aad 
driven in the Numidians, and who now, as loon Im thej oame ill 
sight of the Carthaginian c^np, wheeled about to cany back tidings 
to their general. 

Bcipio now no longer delayed to put his armj in motion to oppose 
Hannibal, but he was already too late; for, when he reaohtd the 
place which had been the site of the Carthaginian camp, he learnt 
that Hannibal had quitted it three days beiinre, and had marohed 
northwards up the Rhone. To have followed him through an un« 
known country, whose inhabitants as Gauld probably hated the 
Koman name, would have been madness ; for it must be remem- 
bered that the tribes which opposed him on the Bhone were in 
the neighbourhood, and under the influence of Massilia. 

Scipio therefore perceiving it was no longer possible to pi* event 
Hannibal from reaching the Alps, resolyed to meet him in Italy on 
his descent fh)m those mountains, when he hoped that the Car- 
thaginian army, exhausted by the fatigues and privations inseparable 
from such a march, and diminished in numbers, would be easily 
vanquished by the Roman forces which were alteady assembled ib 
Cisalpine GauL 

Scipio accordingly again descended the Rhone, and, having 
despatched his army to Spain \mder the command of Cnnus ScipiO 
as his lieutenant, sailed himself to Pisa, whence he proceeded across 
the Apennines to take command of the Roman legions which Were 
stationed on the Po under the protors Manlius and Atilius, whose 
force amounted to about 25,000 men. 

Meanwhile on the day after the sudden apparition of the Roman 
cavalry, Hannibal, having with some difficulty effected the passage 
of the elephants^ broke up his camp and marched northwardSi 
corering the rear of his line of march with his cavalry and 
elephants, for he believed Scipio to be in his immediate neighbour** 
hood, and expected to be pursued. 

The precise direction of his march is uncertain; but it appears 
probable that after having espoused the cause of one of two brothers 
near Valence, who contended for the chi^tainship of their tribe, and 
having received from the success^ competitor in return important 
suceours in the shape of ^visionsi arms^ clothing, and above all of 
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ihoe0-^e Cjirthaginian annj crossed the Isk'e — and, still proceed- 
ing for smne distance up the left bank of the Rhone, at length struck 
off to the right across the plains of Dauphin^, and i*eached the first 
aseenl of the Alps. 

. This was near the norUiern extremity of that ridge of limestone 
mountains which, rising suddenly out of the plains to a height of 
5|000 fbet| fills up the space between the Rhone at Belley and 
the Is^ below Grenoble^ and separates the plains of Dauphin^ from 
the rich and wide yallej extending from the Lake of Bourget to the 
Is4re At MontmeillaUi At the place where Hannibal crossed this 
ridge it is of no great width. His progress was opposed by the 
oatiyes Who guarded the defiles through which he must pass ; but 
learning that t^ese only guarded them during the day, and at night 
withdrew to their homes in the valley beyond, he seized the defiles- 
after nightfall, and on Uie next day effected the passage of his army, 
not without being attacked however, and penetrated into the valley 
<)f Mwitmeillan. This town he took by storm. It was the prin- 
<^pal stronghold of the barbarians, and in it he found large supplies 
df provisions and cattle. 

Halting there for one day to rest his men, he then proceeded 
fyt three ditys up the right bank of the ts^re. He was now 
met by a deputation of the natives who professed to be Mendly, 
iflid having received from them supplies and hostages for their 
gdod behaviouTi he was induced by their plauHible conduct to 
accept of their guidance through a difficult part of the moun- 
ifona to which he wiMi approaching. Here he narrowly escaped 
destruction from an attack made upon him by his treacherous 
fti^ds at the Inost difiioult part bf the way; but at length all 
obstacles were surmounted^ and on the ninth day after quitting the 
plains of Dauphin^i Hannibal and. his army stood on the summit 
of the central ridge of the Alps, supposed to be the summit of the 
little St. Bernard Pass. 

The period Xji the yeat was about the end of Ootober^'^the first 
winter snows had already fallen— *-and the climate of the eountry^ 
being far more severe than at ptBsent owing to the dense forests 
which at that time covered the face of Germany, Hatinibal's 
sguthstn soldiets mustiiatC been in dredry quartet It is probable 
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that great numbera perished from cold, and certaia that all mutt 
have been much worn and disheartened, for many mountain peaks 
still rose between them and Italy, through which their descent was 
likelj to be both perilous and painfuL But Hannibal's ascendancy 
over his men was complete, and after a rest of two days he resumed 
his march. 

No more open hostility was manifested by the natives, but the 
natural difficulties of the route were greater than ever. The snow 
concealed the track, so that many losing it fell oyer frightful preci- 
pices. At last the army came to a place where the track had been 
carried away by an avalanche for a distance of 300 yards. It was 
impossible to turn this obstacle by scaling the heights above on 
account of the great depth of snow, and nothing remained but to 
reconstruct the road. 

A summit of some extent was found and cleared of snow, on 
which the army encamped, and all working for their lives, succeeded 
in completing in one day a practicable road for the cavalry and 
baggage animals, which were immediately sent on to encamp in a 
valley beyond ; but for the passage of the elephants a wider and 
more solid way was required, and its construction occupied two 
days more, during which both men and elephants sujSered terribly 
frt>m cold and want. 

At length all passed safely, and after a ftirther toilsome march of 
three days, the army cleared the mountains and entered the terri- 
tory of the Insubrian Gauls, messengers from whom had previously 
met Hannibal on the Hhone to assure him of a friendly reception 
in their country. 

The valley by which Hannibal is supposed to have descended 
into Italy is the Dorea Baltea, the same by which Napoleon 
penetrated with his famous army of reserve in the Marengo 
campaign. 

The principal difficulties of this march arose from the lateness of 
the season. Had the summit of the Little St. Bernard been reached 
a month earlier, no fresh snow would have fallen and fodder might 
have been procured for the cattle without difficulty. The com- 
missariat labours must have been very great, as provisions had to 
be carried for about 30,000 men and 8,000 cavalry horses; besides 
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what was required for the baggage and pack animals, which could 
not have numbered less than 5,000 or 6,000. 

Hannibal carried with him out of the mountains onlj 12,000 
African and 8,000 Spanish infantry, the remnant of 50,000 with 
which he quitted Spain. His cavaby too had dwindled from 
9,000 to 6,000 horses. 

He gave his army the rest its exhausted condition required, 
and, haying recruited its strength, his first expedition was under- 
taken against the Taurinians of Liguria who were hostile to the 
Insubrians, and would not, on that account, listen to the proposals 
of Hannibal to join him against the Romans. He took and sacked 
their chief city, Augusta (the same as modem Turin), and struck 
such terror into the neighbouring tribes that they submitted and 
became his allies. 

It is now time to turn our attention to the preparations the 
Bomans had been making in the interval between Hannibal^s de- 
parture from Spain and his arrival in Italy, and to the forces they 
had assembled to oppose their great enemy. 

The two Consuls of the year were P. Scipio and Ti. Sempronius. 
Scipio*s province was Spain, and it has been already related how, 
after his unsuccessful endeavour to stop Hannibal on the Bhone, he 
despatched his army to that province while he himself went to 
command on the Po. 

Sempronius, with another consular army, was destined to cross 
over into Sicily, and thence, if circumstances were favourable, to 
make a descent on Africa, in the hope by threatening Carthage to 
recall Hannibal to its defence. But Hannibal had not neglected 
among his other preparations to provide against such a con- 
tingency. Before he quitted Spain fresh troops were at his sug- 
gestion sent to that coimtry from Africa, to be commanded during 
his absence by his brother Hasdrubal, while he sent Spanish sol- 
diers to defend the territory of Carthage, in order that the soldiers 
of each nation being quartered among foreigners, should be deprived 
of the temptation or opportunity to revolt. 

He was also in all probability actuated by the consideration that 
his bitterest enemies were to be found in that faction of his fellow- 
citizens which was headed by Hanno. And he was therefore not 
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dorry to hold that fiustion in check by the pi^srace of ft fta*a^ wMdh> 
on account of its perscmal attaohment to himself, owed an alli^gia^eg 
to Hannibal rathei* than to Carthage. 

A third aimj consisting like the two first of two Roman legi<mi| 
and the usufd proportion of aUies, and amounting to about 20}000 
men, was sent to Cisalpine Gaul under the Prastor L. Ma^ius $ ^d ii^ 
order farther to restrain the disafiected Gauls ^e military colonists 
of two Roman colonies to the nutnber of 12,000 men, were de^ 
spatched to occupy the important posts of Plaeeiitia and Cremonai 
on opposite sides of the Po. Thus the Roman force which wad 
actually assembled in Cisalpinis G&xjI so early as the end Of May of 
^e year 218, amotmted to 32,000 men, and was considered amply 
cfufficient to preselrve ttanqidllity* But, before Scipio had set out 
from Rome to assume his consular command, news anived that the 
Boian and Insubrian Gauls had risen, that they had defeated Manlius 
and blockaded him in one of his townis, and that they had, mwe* 
oyer, dispersed the colonists of Placentia and Creinona,. and dritea 
them, to take refuge in Mutina, another Roman colony on the r6ad 
between Placentia and Ariminum. 

One of Scipio^s legicms was immediately ient off under another 
prsBtor Oaius Atiliu8| to relieve and reinforce M&nlius, while Scipo*t 
army was raued to its original strength by new kyies. 

Thus when Scipio arrived in Cisalpine Gaul towaifds the end of 
the year) he found the army of the pnetors in the field, amounting 
to about 25,000 men, and the military colonists re-established in 
Placentia and Cremona ; and it Was of this aggregate for6e that he 
took the commands 

It was now the middle of December, and unusually late for mili-. 
tary operations; but Scipio, being anxious by a rapid advance to. 
prevent a general rising of the Gauls in favour of Hannibal, crossed 
the Po at Placentia and marched up its northern bank $ While 
Hannibal on the other hand knowing well that the GaUla. were 
prevented from joining him by fear idone, and certain that hli fintt 
success against the Roman arms would draw multitudes to Ms. 
standard, descended the northern bank to meet Scipio, who, having 
crossed the Ticinua by a bridge he had constoucted, continue to 
advance westward with the river on his left. 
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Tbtii Vnui brOQglit on accidentally a oaraby action, which hM 
1)een magnified by the name of the battle of the Ticinus, in which 
Ibe Kumidiant tupported by the Gaulish heavy cavalry completely 
defimted the Boman hone, and in which Scipio himielf was danger* 
onily wotinded« Here was first established the superiority of the 
oatalry of Han&ibal over that of the Romans, to which he owed 
mudi of hii subsequent success ; and the country being level and 
^en, and peculiarly favourable to the action of that arm in which 
they were so evidently inferior, the Romans retired behind the 
TiciniUi over the bridge which they had made, and which they now 
te>ke down behind them ; but this operation was attended with so 
much ctofiision that 600 men were left on the wrong side of the 
liver and fiiU into the hands of the enetny. 

Hannibal, not judging it prudent to attempt the passage of such a 
river as the Tioinus in the face of the Romans, retraced his steps up 
the northern bank of the Po until he found a convenient place^ 
where he transported his army to the southern bank by means of 
the river boati. The Romans, now fearing to be turned, and lest 
Hannibal should reach Placentia before them, retreated in all haste 
on ihAt city, and encamped under its walls. 

Hanidbal marching dovm the Po came in sight of the Romati 
damp two days after crossing the river, and, after vainly endeavour- 
ing to provoke the enemy to an engagement, he placed his army 
about five miles to the south-east of Placentia, cutting ofi* Scipio's 
com&iuniOaticKa with Ariminum and Rome. Hannibal was here in 
a Mendly dOun^, fbr^ as he expected would be llie case, he was 
r^Oeited with open arms by the natives on the south of the Po, axkd 
lAdfyed Ijie Romand had no hold on the territory of Cisalpine Gaul 
but by their garrisons or colonies. 

Hannibal's appetkrance in Italy took the Roman Senate by sur- 
priie. They judged that the difficulties of the march must delay 
hil arrival un^ the following spring. But they no sooner received 
mtelligenod that he was actually in Italy, than they sent for Sem«> 
pronius and his army from Sicily, and despatched them to reinforce 
Sd^o on the Po. 

Sempronius was with his army at Lilybeeum the furthest point 
of Sioilyi when he re<»rit6d his orders, and it may give a small 



138 LIEUT.-COL. MACDOUQALL 

idea of the immensely increased facilities which science has imparted 
to military operations, that— rather than encounter the dangers of a 
winter navigation of the Adriatic-— instead of embarking at Lily* 
bieum and sailing to Pisa— the troops marched through Sicily to 
Messana, there crossed the straits, and proceeded through the whole 
length of Italy by Ariminum to the scene of conflict on the Po, 
which they reached in about forty days. In our time the operation 
would have been effected in four, including the march from Pisa 
across the Apennines. 

Sempronius effected his junction with Scipio unimpeded by 
Hannibal, and the army of the consuls then moving westward 
crossed to the left bank of the Trebbia, where it encamped. This 
movement was probably effected by the Romans in order to draw 
near the magazines, of which they possessed several, south of the 
Po ; and on which they depended for their subsistence ; for, as it has 
been already remarked, they had no hold on the country excepting 
by their garrisons, and without these the Roman army might have 
starved, while Hannibal had all his wants amply supplied by the 
good will of the inhabitants. 

The army of the consuls amounted to about 40,000 ; and that of 
Hannibal had been so reinforced by the accession of the Glauls 
since its descent from the AJps, that it was littie, if at all, inferior 
in numbers. It was Hannibal^s policy to bring on a decisive battle 
as soon as possible. It is true the Gauls were friendly and fur- 
nished all his wants; but they were proverbially fickle; they were 
impatient to share in the pliuder of Roman territory, and they 
would naturally chafe at a delay, the effect of which was to throw 
the burden of supporting the Carthaginian army exclusively upon 
them. 

To force the Romans to a battie Hannibal attacked their maga- 
zines. One of the principal of these, Clastidium, was betrayed into 
his hands by the treachery of its Grovemor, and in it he found large 
supplies of corn. Ailer this the Carthaginian army encamped on 
the right bank of the Trebbia, opposite to and within sight of Ae 
Roman camp. As Scipio was still disabled by his wound received 
at the Ticinus, the sole command of the Roman army devolved on 
SemproniuS) who was no less eager to fight, than Hannibal ; and he 
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is not to be censured for rashness in desiring to bring on an engage- 
ment—for the hostile armies were equal in strength, and Hannibal's 
transcendant genius was as yet unproved — ^but for the entire disregard 
of all military rules he erinced in conducting the operation. 

Early in the morning, Hannibal, having encamped his army on 
the opposite bank of the Trebbia within sight of the Bomans, sent 
his Numidians across the river to skirmish with the Roman horse, 
and, if possible, to entice the Romans by retreating to cross the 
river in pursidt. He had previously posted his brother Mago with 
2,000 picked men in an ambush in the overgrown bed of a water* 
course, in such a position that when passed by the Romans in their 
advance after crossing the river, Mago might burst out upon their 
flank and rear while Hannibal engaged them in front. 

Sempronius fell into the snare ; he ordered first his cavalry, and 
then his whole army, to follow the iljring Numidians across the 
river. It was mid-winter, bitterly cold, and the stream ran breast- 
high. It is said the Romans had not broken their fast ; and thus 
wet, exhausted, and half frozen, Sempronius afler crossing formed 
his troops in order of battle with the river in their rear. 

Meanwhile Hannibal's men had breakfasted, and formed leisurely 
to meet the enemy's attack. 

The Romans as was their custom were formed in three lines, with 
the cavalry, only 4,000 strong, on the fianks, in the order which 
has been described in the introductory remarks. 

Hannibal drew up his army in two lines. In the first were his 
light troops and Balearic sHngers ; t£e second line was composed of 
his heavy-farmed African, Spanish, and Gaulish infantry, amounting 
to about 20,000 men. 

The elephants, and the cavalry 10,000 strong, were divided 
between the wings. 

The battle was opened as usual by the light troops, and the 
Roman YeUtes, already exhausted with their morning work, were 
soon driven through the intervals of the maniples to the rear. 
The Roman cavalry too, charged by the elephants and by the 
greatly superior hostile cavalry, was broken immediately and driven 
off the field. But when the Roman infantry came to close their 
courage and discipline seemed capable of restoring the balance ; but 



140 LnUT.OOL. MAODOUaALL 

at this critical moment MagoVi ambush burst on their rear, whila 
the Carthaginian cavalry charged both their flanks, and Hannibal 
pressed them in front. No troops could withstand such an onset. 
The centre legions indeed, overbearing all opposition, burst through 
their opponents and marched clear off the field to Placentia, but 
the remainder were driven back into the Trebbia with tremendous 
slaughter. 

Only a small remnant reached the opposite bank ; and Sdpio 
after nightfall leading this remnant once more aqross the river, 
passed the enemy in the dark and joined his coUeague withiu the 
walls of Placentia. 

Thus ended Hannibal's first compaign in Italy ; and I propose te 
conclude this Lecture with a few critical remarks en the events 
which have just been related. 

1. Hannibal's sagacity is evidenced by his resolution to provoke a 
war with Rome. He was well aware of the moral force which 
attaches generally to the initiative in war ; and he perceived also 
that the relative circumstances of the two powers lent a particular 
value to the initiative in the present instance. In the First Punie 
War all the success had been on the side of the Romans, and the tide 
ef fbrtune had set in too strongly in their fkvour to admit of its 
being turned by ijie genius of Hamilcar, who was advanced to the 
command of the Carthaginian armies too late for that purpose. In 
consequence of their successes in that war, Hannibal calculated that 
the Romans, reposing in a haughty security, woidd be very slow to 
believe that their despised enemies would willingly engage with 
them in a second struggle. Hence the Roman apathy in permitting 
Saguntum to fall without any more active attempt at its relief thait 
the remonstrance of an envoy. Henee also the time that was lost 
to Rome, and gained by Hannibal for his preparations^ in sending 
ambassadors to Carthage to demand an explanation after the fall of 
Saguntum, in plaee of immediately deelaring war and accompanying 
that declaration with an invasion of Afirica, fbr which purpose Sicily 
would have served as a convenient stepping-stone and base of 
operations. 
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Such aa eneigetio prooeading on the part of Rome would have 
eocAUooed tho recall of all the Garthagiman forces from Spain, and 
the consequent loss of all the fruita of the Carthaginian conquests in 
that country ; and Carthage would have commenced the war much 
in the lame relative position as that which she occupied at the 
beginning of the first Punic war. 

On the other band if the Carthaginians took the initiative all the 
advantages would be for them. Hannibal calculated that, if he 
could once cross the Alps with an army, he could so work upon the 
hfttrod td ]RQpie which was the universal feeling among the Cisalpine 
Gauls, as to eonvert that fi^ckle people into zealous allies, i^id their 
territory into ^ base fox his ctubsequent operations ; he hoped also to 
derive ^vi^tag^ ff^ipa the constitution of the different states of Italy 
which W^e in alUfoiQe withi ^d dependent pn, thc^ £oman fiepublic 
Though c^ed by th^ nafne of ^es they were in reality lubjeqts ; 
9iid| ^though the ^^^ting generation in those i^tates had grown up 
in PQIM)§ with tb^ Epma49t thw constarained alliance had not quite 
e^ftingui^b^d tbQ Qld fillings of b^^tred and rivalry. 

iJamiibal qounted on the influence of those feelings combined 
with the ]pr^tige of the victorie9 h^ hoped to gain, to aid in detaching 
the allies from their fidelity ^d to isolfite the I^oman Hepublic proper 
in the iQid^t of ^ surrounding hpstile population. He saw that all 
deppnd€i4 on thp initiative; ^d that if he could once gain a footing 
ifk ^t^J; ^ H were by surprise, be might afford to disregard any 
diversion hisi eQcnues n\ight attempt to make by threatening Carthage. 

2, It h99 be^ related that immediately before he crossed the 
I^^rei^ees IJ^iuiib^ §^nt 11,000 of his Spanish soldiers back tQ their 
bQme@, Thi^ n\e^\u:e is an instance of that great knowledge of 
hu^UMi i\9-ture which fjone could have enabled him for so many 
ye^rfi tP ^rule m ar^xy cpn^ppsed of such disQordant materials, so that 
'^ iS^Vf hput the chequered 9^e8 of his campaigns no inutiny, or 
even attempt §t mutiny, wan ever known in bis camp." The exr- 
plan9tip¥L i? as follows : — In, the niarch to the Pyrenees about 3,0Q0 
Sfuwii^UxU) frighte^ed by the perils of the enterprise, deserted. 
Hannibal, sensible of the impplicy pf attempting to prevent fipther 
4e^iertiQn by severe me^iJireg wbieh wp\4d indicate distrvist| and 
f^seUAt; that mwiJliAg trpppi^ weaken rather tbaQ gtreogth^n an fumji 
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gave out that he had himself sent the deserters to their homes as a 
reward for faithful service, and gave leave to 8,000 men on whom 
he could least depend to follow their comrades. 

He thus took away the great inducement to depart; at the same 
time that he rid himself of doubtful followers whose bad spirit 
might have inoculated the remainder. This proceeding is one 
instance of the great value set upon moral agents in war, not onlj 
by Hannibal, but by every one who has the least pretension to be 
called a great general. 

3. Scipio^s apathy in remaining quietly at the mouth of the 
Khone after he had ascertained that Hannibal had actually entered 
Gaul, is not to be excused. No pains should have been spared by 
him to discover the position of the enemy and the line of march by 
which he might be expected to approach the Bhone. He should 
have sent out his light cavalry to scour the country on the western 
bank of the Rhone, to bring him intelligence of the approach of 
Hannibal in sufficient time to enable him to co-operate with the 
friendly tribes of the eastern bank in defending the passage of the 
river. To facilitate this object it was necessary to occupy as cen- 
tral a position as possible. Probably one about midway between 
the sea and the Isara would have been best chosen. 

When it is required to defend a long line — suppose the line of a 
river, and the point at which an enemy may approach it is uncer- 
tain—the general of the defensive force should not attempt to 
defend every practicable point of passage, for that would be impos- 
sible ; and, even though it were possible, such a proceeding would 
too much disseminate his force, and would expose the separated 
fractions to be beaten in detail supposing the enemy to succeed, as 
it is most probable he wotdd do, in effecting his passage somewhere. 
In such a case the general of the defensive force should keep his 
troops well in hand in some central position, lining the banks with 
his light troops to observe the approach and the intentions of the 
enemy. It should then be his aim to come down suddenly on 
the enemy while in the act of forming his bridge,— or, better still, 
after a part only of the hostile force shotdd have crossed. 

Failing in this, he should previously have named some convenient 
point of concentration in rear of his general line, commanding the 
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line by which the enemy must advance, where the defensive anny 
in a strong position might successfully dispute the further advance 
of the enemy, and defeat him with the river in his rear. 

Had Scipio occupied such a central position as has been supposed 
in the first instance, and, failing thereby to prevent the Carthaginian 
army from crossing the Rhone, had he concentrated his force in a 
strong position in the rear, Hannibal coidd not have reached the 
Alps without fighting a battle. It was the Roman game to oblige 
Hannibal to fight as often as possible at a distance from Italy, and 
thereby to cripple him before he could reach the theatre of his in- 
tended operations. 

The passage of a great river in presence of an enemy is a great 
military operation. It may be effected either by main force, or by 
stratagem in deceiving the enemy as to the intended point of pas- 
sage ; or, as Hannibal here exemplified, by a combination of both. 

In general the passage of a great river which is defended by an 
enemy, is effected either by stratagem, or by force and stratagem 
combined. 

In such a case, having divided the enemy's attention by demon- 
strations made by your light troops at various points along the river 
front, and having attracted his particular notice to some false point 
by manoeuvres calculated to that end, you should then direct your 
columns as rapidly as possible on the real point previously selected, 
and throw your bridge across. 

Alexander's passage of the Hydaspes is a striking illustration of 
these remarks, and there is a resemblance between that operation 
and Hannibal's passage of the Rhone, inasmuch as in both cases 
the first passage was won by, troops detached to a distance from the 
inain body, which afterwards moved down on the flank of the de- 
fensive force. 

4. The resolution which Scipio took to send his army to Spain, 
its original destination, instead of carrying it back with him 
to Italy, shews that he was possessed of some of the qualities 
which go to make up a great general ; particularly of that enlarged 
general view, without which a man may be an excellent tacticiaD, 
but can never become a great commander. It is probably one of 
the rarest qualities of a general, the power of classifying in his own 

L 



144 LIEUT.-COL. MACDOUGALL 

mind the various events and circumstances which may influence 
the fate of a campaign, and giving to each no more than its due 
weight. It is to this feculty the great Napoleon alludes when he 
says : " The first quality of a general-in-chief is to have a cool 
head which receives only a just impression of objects ; he should 
not allow himself to be dazzled either by good or bad news. The 
sensations which he receives successively or simultaneously in the 
course of a day should be classed in his memory so as only to 
occupy the just place due to each ; for reason and judgment are 
the resultant of the correct comparison of many sensations. There 
are some men who, on account of their physical and moral constitu- 
tion, make a single picture to themselves of every event ; whatever 
knowledge, wit, courage, and other qualities they may possess, 
nature has not called them to the command of armies and the direc- 
tion of great militaiy operations.** 

Scipio foresaw that if the Carthaginians were unopposed in Italy, 
and had leisure to consolidate and to oiganise their conquests there, 
the safety of Eome would always be threatened, notwithstanding 
that Hannibal's army might be expelled finom Italy, for the pro- 
ductive gold and silver mines of the Peninsula would constandy 
replenish the Carthaginian treasury ; while the inhabitants — the 
best and bravest of barbarians, who were capable of becoming 
imder the training of Hannibal and his brother equal to the best 
soldiers in the world — would afford a constant supply of recruits to 
the Carthaginian armies. 

Arnold says : '* Had Publius Scipio, at this critical juncture, not 
sent his army to Spain, instead of carrying it back with him to 
Italy, his son would in all probability never have won the battle of 
Zama." And indeed the progress of this narrative will demonstrate 
it to be more than probable, that if the Carthaginian forces, which 
were occupied in withstanding the Boman l^ons in Spain, had 
been at liberty to reinforce Hannibal in Italy, Rome could not have 
maintained the conte^. 

5. The position which Hannibal took up to the south-east of 
Plaoentia between the Boman army and AriminnTn would have 
been in violation of the rules of war, if Hannibal had not been in a 
firiendlj countiy and therefore able to march and encamp in any 
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direction secure of obtaining supplies &om the country-people. 
The violation of military rules would have consisted in this, that, 
although Hannibal had placed himself on the enemy's communica- 
tions with Bome, the Eoman army was based on Placentia, and it 
had moreover several magazines in the neighbourhood from which 
it could draw its subsistence, while its position intercepted Han- 
nibal's communications with the country of the Insubrian Gauls, to 
which he must have looked as his base if the country south of the 
Po had not been also friendly. 

But under the circumstances it was a masterly manoeuvre, for 
Hannibal thereby placed himself between Scipio and the advancing 
army of Sempronius ; and he doubtless did so with the intention of 
intercepting Sempronius, and of destroying him before he could 
unite with Scipio. Why he did not execute that intention it is 
impossible to explain. We learn that Sempronius marched from 
Ariminum and effected his junction with Scipio near Placentia. 
We know that Hannibal could not have been restrained by the 
weakness of his force, for he shortly after engaged the two consuls 
united ; and he ought not to have failed from ignorance of the 
march of Sempronius for he had a numerous and excellent light 
cavalry in the Numidians who were the best scouts in the world. 
Whatever the explanation may be of his permitting Sempronius to 
pass him and to join Scipio, if it proceeded from any fault of his, 
which is very improbable, he speedily redeemed it. 

6. The conduct of Sempronius at the battle of the Trebbia is a 
remarkable instance of military incapacity. In war it is an axiom 
that every possible chance should be enlisted on your side. But 
the generalship of Sempronius arrayed every chance against him. 
Instead of leading into action men fresh and vigorous, his soldiers, 
fatigued with struggling through the deep cold water, fasting and 
nearly frozen, were launched against Hannibal's troops in the full 
vigour of their strength. This was " taking the bull by the horns " 
with a vengeance ; and the river which the Romans crossed to 
engage the enemy added immensely to their losses when they 
recrossed it to escape from him. It is a maxim that you should 
never fight with a river or defile in your rear, because, although 
you may be victorious, in such a position defeat would be ruin j 

l2 
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and it is conceivable that even your chances of success would be 
diminished thereby, for men are not likely to fight so freely when 
they know their retreat is not secure. 

.7. The bravery and discipline of the Roman infantry which broke 
through the troops opposed to it and marched clear off the field to 
Placentia, were admirable. With Hannibal's numerous cavalry it 
is difficult to understand how he allowed this body to reach Pla- 
centia — it certainly seems that he should have prevented its doing 
so. A parallel to this march is to be found in the magnificent 
retreat of the three regiments of the Light Division under Crawford 
across the plain of ruent€S d'Onoro, in the face of an overwheming 
force of 5000 cavalry, 15 guns, and a large body of infantry in 
support. 

8. The confidence Hannibal felt in the superiority of his own 
genius is manifested by his plan for fighting at the Trebbia. 

In judging of ordinary men we should be inclined to censure the 
inactivity which permitted the Roman army to cross the river and 
to form leisurely on the bank, without taking advantage of the con- 
fusion necessarily occasioned by such an operation to attack and 
defeat it, when landing, before it could recover from that confusion. 
A general less self-confident than Hannibal, when about to engage 
his troops against an untried enemy, would have availed himself of 
the above most obvious and certain method of inflicting defeat. But 
Hannibal's policy was not only to defeat, but to destroy ; and by the 
moral effect of the annihilation of his foe to intimidate the Romans, 
at the same time that he thereby confirmed liis new-found allies in 
the belief that they would consult their best interests by remaining 
faithful to him. Had Hannibal attacked the Romans during their 
passage of the river their defeat would not have been less certain ; 
but it would have been less decisive both in fact and in its moral 
effect. A much smaller number of Romans would have fallen ; and 
both they and Hannibal's allies might have entertained, the one the 
boast, the other the reflection, that had the terrible Roman legions 
been arrayed against Hannibal on a fair field the result might have 
been very different. 
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Friday, July Slst, 1857. 
CJoLONEL THE HONOURABLE JAMES LINDSAY in the Chair. 



ON THE POLITICAL, MmiTARY, AND COMMERCIAL IM- 
PORTANCE OF THE EUPHRATES ROUTE TO INDIA..* 

Bt Major-General Chesney, R.A. D.C.L. and F.R.S. 

Ladies akd Gentlemen, 

I HOPE you will not be alarmed on looking at the formidable size 
of the sheet before you. An extensive line of country requires a 
good deal of paper, yet I fear that the fifteen feet by twelve IVIap 
before you will do but very imperfect justice to the illustration of 
the important, and, at this, moment, the all-absorbing subject of our 
communication with India. 

The Diagram before you, as you wiU at once perceive, extends 
from London to Delhi and Calcutta. 

The blue line shows the existing railroad through Germany, and 
also that proposed to be laid down along the Euphrates, as well as 
some of the Indian lines. 

The red lines are those of powerful steamers, to run at each end 
of the termini of the railways. 

The small yellow lines are those of the electric telegraph, one 
going across Asia Minor to the Persian Gulf, and on to the Indus ; 
a second from the Orontes also to the Indus ; and a third passing 
down the Red Sea, and rounding Arabia to KiuTachee. 

When all these shall be completed, passengers and mails — even 
"with our present class of steamers — may be conveyed from London 
to Kurrachee in thirteen days and a half ; and if by laying down 
electric wires we can, within the short space of eighteen or twenty 
hours, be assured of the welfare of some dear friend or relative who 
is in a distant part of India, two great objects will have been accom- 
plished, which only a few years back, even the wonders of Aladdin's 
lamp, aided by the boldest and highest flights of fancy, could hardly 
have enabled us to imagine. 

However, the fullest and most complete realization of these 

* On account of tho importance of this subject at the present time, the above 
lecture has been printed out of its order of date. 
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palpable advantages — 17111011 realization is probably close at hand — 
will be but a small part of the changes which must result therefrom. 
In fact, the construction of the intended railway is but a part of the 
question before us. It is far beyond any human power to fore- 
shadow even faintly the changes which wiU follow the opening of a 
highway, and the annihilation of time and space, between the JEHast 
and the West, 

I cannot therefore expect or even hope to do anything like justice 
to the wide field which has fallen to my lot, of endeavouring to call 
your attention to the political, military, commercial, and, may I not 
add, the social importance of the Euphrates Valley route to India, 

It is impossible to name this region of our globe without hosts of 
recollections of the past crowding upon our minds. To these, how- 
ever, I shall but very briefly allude. 

But we cannot name the Euphrates without remembering that we 
are there carried back to the earliest seat of mankind, to the original 
spring of all that has since flourished, and extended over our globe ; 
in a word, to Eden, with its rivers which were " parted and became 
into four heads ;" for the Hebrew equally bears the translation of a 
mass of waters. We see them now before us, and the very words of 
Moses describe them as truly now as they did when he wrote them. 

The Halys, once the Pison, " compassing the whole land of Havi- 
lah, where there is gold, and bdellium (ascertained to be the pearl), 
and the onyx stone." 

The Gihon, " that compasseth the whole land of Ethiopia," or 
Asiatic Cush, now the Arast, or Araxes, from Araxenes, son of 
Armenac. 

The Hiddekel, or Tigris, so named from its well-known swiftness, 
and going as of old " towards the east of Assyria" and the Euphrates. 

" And the fourth river is Euphrates," as if this name expressing 
everything, required no description from the inspired historian. 
Those who have seen it can well Understand this ; the great and noble 
river, destined to become the highway of nations, of commerce, and 
renewed civilization to the countries it traverses and fertilises. 

To the Arab, the word Frat still says everything, and is everything. 

The sources of these four rivers are not far distant from each 
other, nor from Mount Ararat. Two of them still bear their Mosaic 
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names ; and the fourth river washes the remains of antediluvian 
Sippara as well as those of Babylon — ^the Babel of the Arabs. 

Near its banks are also the remains of the other three primeval 
cities of Erech, Akkad, and Ealneh. 

It may seem strange to speak of the remains of an antediluvian 
city. But we know that Berossus places Sippara in Babylonia ; 
and Captain Lynch ascertained that the Arabs still preserve the 
name of this city in their Sifera, as they have also retained those of 
Babel, Akkad, and Kalneh. And these antediluvian remains will 
seem less strange if we recollect that the Deluge does not appear to 
have eflfected any great physical changes in the earth's surface. We 
know from Scripture that the olive-trees remained standing, and 
that the vine brought forth her fruit almost immediately after the 
subsidence of the waters. 

In connection with the Euphrates and Babylonia we have the dis- 
persion of mankind, and the peopling of Arabia and Assyria. We 
have the first empire of history — that of Nimrud the Assyrian. We 
have the earliest astronomical observations, so long preserved in 
Babylon — all this before coming to the departure of Abraham from 
Haran into Syria and Arabia, where he already found a numerous 
population — a proof, if any were wanting, of how rapidly popula- 
tion has spread and increased in a country so calculated by climate 
and natural advantages to foster its progress. 

Later, we are reminded of the consolidation of Media, Assyria, 
Babylonia, Syria, and Phoenicia, under Cyrus the Great; and still 
later we find ourselves going over the conquests of Xerxes, 
following the younger Cyrus in his passage of the Euphrates 
at Thapsacus, and then retracing the battle of Cunaxa, and the 
retreat of the Ten Thousand. 

With the reign of Alexander, however, we come to the first his- 
torical connection between Europe and India by this route. 

He first showed us the feasibility of marching a large army by the 
line of the Euphrates to India. 

From Egypt, Alexander advanced on the Euphrates, and crossed 
it at Thapsacus, where it is now proposed that one of the railway 
bridges should cross the river; marched and fought at Arbela; took 
Babylon, Susa, and Persepolis, and subjected the whole of Persia. 
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He saw and showed its importance in his great military opera- 
tions. He overran Parthia, Media, Bactria, and advanced to the 
borders of the Caspian. 

He crossed the Oxus and Jaxartes, and wintered in Bokhara. 
Thence he invaded India. What he did, others may now do also; 
unless indeed we fail to profit by the lesson to be leamt from the 
campaigns of this great warrior. 

On the revolt of his troops he descended the Hydaspes and Indus, 
and commenced his homeward march. 

We must not forget the voyage of Nearchus ; we have had pilots 
by sea as well as our great pioneer by land in the proposed line. He 
marched on through Gedrosia to Susiana, where he was joined by 
Nearchus ; and then his comprehensive mind saw the advantages of 
opening a trade with India, of planting colonies, and building cities in 
these fertile regions ; and he did both. We must now follow him to 
the Lamlum marshes of the Euphrates, which remain unchanged 
to this day. The steamers of the expedition of 1835-36 navigated 
them with difficulty ; and ague and fever, such as that which cost 
Alexander his life, still prevail in their neighbourhood. But a canal 
cut through these marshes would change this part of the country 
entirely; and I proposed to effect this by some such means. 

While we in the present day march with such difficulty, and 
with such loss of men and horses, we are startled to find on a 
careful calculation that Alexander's army marched during these 
conquests 19,020 miles. 

We must, however, bear in mind that Asiatics are capable of 
bearing much more fatigue in this way than ourselves, and I have 
myself had proof of this in the Persian army, which I have known 
to march 40 miles a-day for several consecutive days. 

After the death of Alexander Seleucus became possessed of 
Western Asia, and we will pass over more than two centuries to 
come to the invasion of Arabia by Crassus — 51 years before Christ. 
The Romans had discovered, as we have now done, that " Europe is 
no longer the world ; and that the true key to the possession of 
the world is the Valley of the Euphrates and Tigris." 

With a view to its conquest, Trajan proceeded to the East. He 
wintered in Antioch, took Nisibis, Edessa, and Ptesiphon, and, 
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descending tlie Euphrates, he cut a canal between the rivers, called 
the Nahr-Malcha and took his ships along it, and then down the 
Tigris to the Persian Gulf. 

Next in review we see Zenobia pass before us, defeated in the 
plains of Antioch, her cavalry struggling among thistles, which rose 
above their heads, as they still would do. 

Palmyra falls ; and an interval of ten years brings us to the 
invasion of Julian the Apostate, and his descent of the Euphrates. 
According to Gibbon, he constructed a fleet on the Khabour, 
consisting of fifty large vessels of war, and 600 boats of wood, and 
500 of osier, covered with leather. 

These boats, described by Herodotus, are still in use on the 
Euphrates. 

On the 7th of April, a.d. 863, Julian encountered a most terrific 
hurricane on the river, at a spot answering to the present El Kaim 
above Anah ; and it is remarkable that it was apparently nearly at 
the same spot that the expedition which I had the honour of com- 
manding was visited by a similar and equally fearful hurricane, in 
May, 1836. 

After the siege of Perisabour, we must follow Julian's fleet 
through the Nahr-Malcha, which he had previously cleared out, down 
the Tigris to Seleucia. Here he burnt his fleet, and commenced 
his retreat. His death followed. Jovian succeeded to the com- 
mand, and crossed the Euphrates with great difliculty at Dura or 
Tekrit. 

From this period, a.d. 363, we have no record of any great 
military expedition in connection with Western Asia until Napoleon 
conceived the idea, in 1809, of transporting a force down the 
Euphrates, with a view to the invasion of India. All his calculations 
and arrangements were made for this end. His troops were to have 
been transported on rafts constructed of timber cut down in the 
vicinity of the sea coast, and on the banks of the river. 

With a little of his daring we might do the same at this 
moment, and with much greater facility. 

The garrisons in the Mediterranean might readily spare 7,400 
men ; of these 2,400 might go through Egypt, and 5,000 could be 
conveyed to the mouth of the Orontes in a few days. They 
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would then have before them a march of 110 miles, with ample 
means of transport to the river.* Pontoons, native rafts, and boats 
would carry the force down to the Persian Gulf in less than fifteen 
days. There, native vessels could be found to transport them to 
Kurrachee by a safe and rapid navigation at this season. 

A few words will suffice to explain my first connection with the 
Euphrates. 

In 1830 the late Constd-General Cartwright placed some queries 
in my hands respecting the relative advantages of the Red Sea and 
Euphrates lines of communication with India, and I set out as a 
volunteer, to obtain the desired information. 

On my return from the Egyptian and Red Sea survey in 1830, 
I reported to Sir Robert Gordon on the practicability of a line 
from Bombay through Egypt, and on the last day of the year I 
commenced my descent of the Euphrates on a native raft con- 
structed of timber and hurdles supported on -inflated skins, only 
attended by an interpreter, an Arab guide, and two boatmen. 

I was soon saluted by shots from, the Arabs, who watched my 
progress from the banks, and I had to raise a parapet of sacks for 
shelter. The rest of my voyage was more quiet. I sketched the 
river by my eye, laying down its course, taking the bearings by the 
compass, and the soundings by means of a pole sunk through the 
raft to the depth of ten feet. As long as it passed clear, I knew we 
had that depth of water ; and, whenever it met with any obstruction, 
I noted the depth on my chart. I was obliged to resort to this ex- 
pedient to avoid awakening the suspicions of my crew. 

At night the raft was secured to one of the numerous islands of 
the Euphrates, and, with the first dawn, we resumed our primitive 
voyage. 

In this way we arrived at the singular foimtains of bitumen 
at Hit. Here my raft was exchanged for one of those boats 
which make us practically acquainted with the construction of the 
ark, being " coated within and without with pitch." 

The banks of the river presented a succession of water-wheels for 

* Sir John Macneill met 1,453 camels, horses, and mules in one day between 
Suedia and Antioch, and was assured that on an average 1,200 camels and 
horses pass the toll-bar of Jesr-Hadid on the Orontes daily, or 10,000 in a week. 
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the purpose of irrigation, acqueducts, and remains of dams, which 
only require to be repaired to renew the unexampled fertility of this 
country. We know from Herodotus that ancient Assyria surpassed 
all other countries in productiveness, and that this was owing to the 
admirable and complete system of irrigation practised by the people. 

A flat country, abounding in date-trees — the fruit of which is so 
fine on the Euphrates as to form a very large article of commerce — 
continues as far as Felujah Castle, opposite to Baghdad, and a bare 
country follows until you reach the neighbourhood of Babylon, 
where there are some very productive farms ; but the ruins of the 
city itself are totally iminliabited, excepting by the lion and the 
bittern. 

Here I exchanged my native boat for a more commodious one 
belonging to the residency, and continued my navigation through 
the Lamlum Marshes. I sailed among the singular inhabitants of 
this part of the river, who are, I believe, of Persian origin. They 
live in neat mat huts in the midst of rice-fields, and use extremely 
pretty and very swift canoes to go from spot to spot for labour 
or occupation. Some distance below Lamlum is the Arab capital. 
Sheikh-el- Shuyak ; it is a considerable place, some of whose inhabi- 
tants live in mat and others in brick-built houses. A flat country, 
with date-trees and cidtivation, continues from thence to Kumah, the 
proposed terminus of the line of railway, for which it is admirably 
adapted on account of the deep water, which enables large and 
heavily-laden vessels to discharge their cargoes at once on the 
natural quays with which it is provided. 

At the time of my voyage the dikes intended to keep this part of the 
river within bounds were in good repair, but lately they have been 
neglected, and the water has, consequently, been allowed to overflow 
its banks during the high season ; a little labour, however, would 
restore these dilapidations, and lessen, if not prevent, inimdations. 

At Kumah we entered the Shatt-el-Arab, a noble stream formed 
by the junction of the Tigris and Euphrates. Forty miles lower, 
Bussorah is seen on the right bank, and twenty-two miles lower down 
is Mohammerah, on the left bank. 

There is an almost continuous belt of rich-bearing date-trees from 
Sheikh-el-Shuyak to the sea, a distance of 169 miles. 
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This ended my river navigation of 689 miles. I continued my 
voyage to Bushire ; travelled through Persia to Trebizonde, thence 
through Asia Minor to Scanderoon and Aleppo; examined the 
Upper Euphrates, and returned through Asia Minor to Constan- 
tinople. 

The river Euphrates offers such varieties of scenery that it is 
difficult to do more than give a brief and general description of its 
banks. Its two great branches, the Kara-Su, or black water, and 
the Murad-Su, or river of desire, rise near Ararat, and continue 
their course — ^the former for 450 miles, the latter for 586 miles-^ 
through a mountainous country until their jimction. The banks are 
generally bold, high, and precipitous ; the bed usually uneven and 
rocky. 

The principal caravan passage is at Bir. The river is 140 miles 
from the Mediterranean, and is 628 feet above the level of that sea, 
and, as it rises 1,117 miles from the Persian Gulf, the fall scarcely 
exceeds six inches per mile. 

As you proceed onward, its swelling hills resemble those which 
occasionally enclose the Rhine. Afterwards, for a time, it may be 
compared to the Lower Danube, and then again we are reminded 
of the Nile, — ^with its date-trees, and Arab tents. Occasionally it 
also presents the remains of stone walls, aqueducts, and water-wheels. 
The Euphrates, however, has features peculiarly its own, caused 
by a mixture of nomadic and settled inhabitants with their tents 
and houses, and by its numerous islands, some wooded, others hav- 
ing small towns built with or amidst ancient remains, some of which, 
in the time of Trajan, must have been important places ; such 
as Deir, Ana Tilbus, Hadisa, El Oos, &c. The riverain population 
is still, however, considerable, and there is, consequently, a disposi- 
tion as well as an opening for trade. 

From the moment that I embarked on this noble river, my whole 
mind was filled with the contemplation of its immense capabilities. 
It seemed to me to be intended by Providence to carry Christianity 
and civilisation on its waters — to be once more, as of old, the fertiliser 
of the splendid country through which it flows — to be the restorer 
of that ancient commerce which once flowed so freely from the East 
tothe West — and which the West might so easily, and with such 
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profit to herself, conduct back into its early channels. My chief 
fear was lest I should be forestalled in pointing out this line to 
India, and the capabilities of the Euphrates for steam navigation. 
I never shall forget my feelings on seeing, as I thought, one day 
the smoke of a ateamei^ in the distance I It proved to be a flight of 
birds ; but, until I had made this welcome discovery, I thought I 
had been forestalled ; I little thought then that after proving the per- 
fect navigability of the river by expeditions under myself and others, 
I should, after a lapse of more than twenty years, be still urging 
that this great undertaking should be carried out. 

The result of my descent of the river was given in a report to 
Sir Robert Gordon and his successor Sir Stratford Canning. It was 
printed for private circulation in 1833, with a comparison of this 
and the Red Sea route. 

His late Majesty William the Fourth at once commanded my at- 
tendance at St. James's, and after personally examining the maps, 
and perceiving that the Euphrates route had so little of open sea, he 
took up the question warmly, and continued to assist the cause most 
strenuously up to the time of his death. 

The first great move was the appointment of a Committee of the 
House of Commons to examine the respective claims to support of 
the Red Sea and Euphrates questions ; and, with reference to having 
a second route to India, 5620,000 were voted by Parliament for an 
expedition to the latter river. This, as you all know, it was my 
lot to command. On landing in Syria we met with every possible 
opposition from Mehemet Ali, who refused us means of transport 
from the coast to the river, and threw every impediment in our 
way. We, however, succeeded in carrying a line of levels from 
the sea to the river, having reference to a canal or railway 
for this portion of the route, and succeeded, after ten months 
of exertion, in catrying our two iron steamers piecemeal across the 
country for 145 miles. We put them together at Port William, just 
below Bir, and accomplished the survey of the Mesopotamian rivers 
as had been intended. 

When we had achieved about the half of the descent of the river ^ 
the terrific hurricane to which I have already alluded, carried the 
toaller steamer, the Tigris, to the bottom. But the river Euphrates 
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is not in any way more answerable for a calamity of tliis kind, 
than are our own shores to occasional disastrous storms. Am- 
mianus Marcellinus is our authority for the partial destruction of 
Julian's fleet during the descent of the river 1,473 years ago ; but 
neither history nor Arab tradition record any other instance of the 
sort. It is obvious, therefore, that we have little to fear, whether 
for navigation or for railway transit. 

Soon after the return of the expedition three other river steamers 
were sent out, and the Euphrates was ascended, as far as Beles the 
port of Aleppo, by Captain Lynch and Commander Campbell of the 
Indian Navy, who afterwards descended the stream with the vessels. 
The pressure of the Afghan war caused their removal to the Indus, 
and as no steps have been since taken to replace them, either by 
Government or the East India Company, the navigation of the river 
has remained in abeyance. 

There have been various proposals at diflferent times for opening a 
communication with India by the Euphrates Valley. That which 
took the most practical shape was elaborated by Lieut. Campbell, 
then of the Eoyal Engineers, in 1843. His proposal and map were 
in all essential points identical with those more recently proposed by 
the great engineer Sir R. Macdonald Stephenson. These and many 
other subsequent proposals, both French and EngUsh, have all now 
become merged in the Company, of which Mr. Andrew is chaii^man, 
and Sir John McNeill the engineer in chief. 

I was strongly pressed last year to join in the promotion of my 
favourite object of nearly a quarter of a century, and urged to pro- 
ceed to Constantinople to obtain the necessary flrman from the 
Sultan, and make all preliminary arrangements. Feeling that, with 
the prospect of a railway, a more careful examination of the country 
to be traversed was desirable, I was accompanied by Sir John 
McNeill, civil engineer, and two assistant engineers. We reached 
Constantinople by the route of the Danube, opened negociations, and 
made all preliminary arrangements with the Turkish government, 
and then proceeded to Syria, in H.M.S. StromboH, which was placed 
at our disposition by Lord Lyons in the kindest manner possible. 
Nothing could have been more fortunate for us, since she was com- 
manded by an officer. Commander Burgess, who proved himself to 
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be one of those men who seek opportunities of doing good service to 
their country; and most warmly was he seconded by Mr. Albert, the 
master, as well as the rest of his officers and men. 

We examined careinlly the coast of Asia Minor where the Taurus 
touches the sea, in the hope of finding a practicable valley for a 
future line through that country. The harbour of Alexandretta did 
not promise to answer, and the ancient harbour of Seleucia was also 
condenmed as not having sufficient depth of water ; but, on the 
southern side of the Bay of Antioch, a suitable spot was selected by 
Sir John McNeill, admirably adapted to form a safe and commodious 
harbour of refuge, which will be capable of receiving second-rate line 
of battle ships, and will be as good as, or superior to, the harbour of 
Kingstown. The Turkish Government is to bear the expense, and 
has engaged to constmct this great work simultaneously with the 
railway. 

The spot chosen is three miles south of the river Orontes. The 
harbour is proposed to be formed by running out a breakwater on 
the south side of a small natural harbour, at about three miles 
south of the estuary of the Orontes, and six miles south-east of the 
old port of Seleucia, which is now silted up by sand. A small outr 
lay would render the site chosen for the ncAv harbour a perfectly 
safe and secure landing-place for boats, so that vessels taking out 
materials for the construction of the railway could, in the summer 
months, anchor in safety off this landing-place, where there is good 
holding-ground ; and here the various materials and plant that would 
be required to enable a contractor to commence work on the rail- 
way, could be landed without the risk and inconvenience of sending 
the boats over the bar at the mouth of the Orontes, which at times 
has only three and a half feet of water, and often a heavy surf, even 
with light -winds from the west or south-west. 

The breakwater or pier is proposed to be formed by the stone 
which aboimds close to the point where the pier or breakwater will 
abut on the land. The stone is of the finest quality, and can be 
quarried to any extent at a very moderate cost, and run by trucks on 
a tramway into the proper position. It is proposed to construct about 
1000 feet in length as speedily as possible in the first instance, which 
will give shelter to three or four vessels at a time to lie close along 
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shore at the proposed landing wharf on the north-east side of the 
harbour, which will save the expense and inconvenience of landing 
from boats ; this proposed shelter can be afforded in eighteen months 
or two years, and will enable vessels drawing twenty feet water to 
lie in safety during the winter months, if required to do so. The 
pier or breakwater should be subsequently carried out much 
further, and have a cant of 1000 feet trending towards the north- 
east, so as shelter the whole harbour from the westerly and 
north-westerly gales — in any other point it will be sheltered by the 
land. 

The expense of this harbour, estimated at about £350,000, will 
be borne by the Turkish Government: they expressed themselves 
as most anxious to commence this work, and to carry it out under 
the direction of Sir J. McNeill. 

The harbour when completed will be capable of giving shelter to 
thirty or thirty-five large vessels-^the average depth of water will 
be from twenty to forty feet. 

In six months from the commencement of the work, a landing- 
place can be formed, and perfect shelter for the boats, at an outlay 
of £20,000. 

Our survey of the country and the subsequent trial sections of the 
engineers extended from the coast to within sight of the Euphrates, 
taking in the towns of Antioch and Aleppo. Beyond the latter all 
engineering difficulties cease — the country presenting a hard dry 
level surface, caUed in Arabic Kd-jaled^, or Jlat and hard, most 
admirably adapted for a railway; and even between the Mediter- 
ranean and Aleppo the difficulties are such as would be considered 
small in this country. There will not be a single tiumel, and only 
two cuttings of any consequence: two chain bridges over the Orontes 
will be necessary ; but neither do these present any obstacles to 
engineering science of the present day. The average expense for 
tlie first part of this line, which will be the most expensive portion 
of the whole, is estimated at £18,484 per mile; and another portion, 
which also presents some difficulties, is £12,754 per mile; but as 
portions beyond Aleppo fall very considerably below this average, 
some of them being estimated at only £4,698 per mile, the average 
Expense for the. whole of this first section of the line from the 
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Harbour to the Euphrates has been calculated by Sir John McNeill 
at £8,858 per mile. 

On my return to Constantinople the terms of the concessions 
were finally settled ; but, owing to opposition from rival parties, 
they were less favourable than had been previously arranged. 
The Turkish Government gave a guarantee of 6 per cent, on the 
capital expended by the CJompany, requiring from them a deposit of 
£28,000 in exchange for the firman, with the condition that the 
works must be commenced within one year. 

The expense of the whole line is estimated at £6,000,000; but 
assistance from our own Government is asked in some shape on the 
first section only, or on a sum of £1 ,400,000, since the railway, 
after reaching Aleppo, will require no assistance whatever. 

I foimd the Porte thoroughly alive to the great advantages likely 
to result to Turkey from the establishment of this line. The con- 
solidation of the Sultan's power in distant provinces of his empire, 
the great extension of commerce to be expected, the centralization 
of the system of Government— these and many other considerations 
were strongly felt by the Turks. 

We found, indeed, the existing commercial returns in Syria 
most satisfactory. Without taking into account any increase, 
Aleppo alone and her commerce would sufiSce to support a railway 
thus far, and would yield a return of 8 per cent, to the share- 
holders. 1,800 shares were at once taken in Aleppo itself ; and a 
petition was sent to the Sultan in favour of the railway. To the 
eastward of this city, however, a large additional trade may be ex- 
pected ; indeed, a very extensive trade eocists, which woidd all flow 
into this railway. We shall have S3rria and Mesopotamia on one 
line, India and Central Asia beyond, with Kurdistan and Persia on 
one side, and Arabia on the other. It is impossible to estimate the 
amount of traffic and commerce which will arise — ^it must be very 
large— it may be beyond what even England has ever seen or 
imagined, for there is no limit to the productive powers of these 
countries, provided capital and skill be employed to turn to account 
the yast provision for their fertilization contained in their noble rivers. 
The chief products at present are grain, which could be supplied 
t6 Europe to any extent. Cotton of a very superior quality— this 

H 
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is already cuki¥ated largely, but noi yet well-deantrd, in tbe nei^b- 
boorhood of Mossul, and would be grown mu(^ more ezteBSvely if 
aaj means of transport existed. Mj Mend Mr. Rinffwii Her 
Majesty's consul at Mossul, tells me that 100,000 camel-loads of 
cotton are now lying there for want of means of transport. Wool 
also, copper, sugar, indigo, saltpetre^ dyes of Tarious kinds, hitJimen, 
and various other products, are the present ordinary ezparts of 
Mesopotamia. 

Their demand for our goods would be proportionately large. At 
present the natives of Syria and Mesopotamia receive many of their 
supplies from Russia through Trebizonde ; but their markets would 
be supplied by Manchester, Sheffield, Birmingham, &c^if the means 
of transport were but established. 

It is, indeed, impossible to estimate the chaugcs in European 
countries by throwing open to them these sources of commerce and 
openings tor colonisatiou : and may we not humbly hope that it 
may be vouchsafed to us to carry back to our eastern br^hren lAose 
trutk* and that UaektHg which came to us from thenoe, and to which 
we owe all the blessing and happiness which make England what 
she is ? 

This railroad, it' curried out, will pass through a country hal- 
lowed by recollections too sacred to speak Kti here, but which eveiy 
one present must/^e/ and understand. 

I have dwelt at some length on the commercial advantages to be 
expected £rom this line ; although at this moment ^tren tkue must 
yield in importance to the all-engrossiug desire for more rapid oom- 
municatioin with India. This, and telegrai^iic wires in operation, 
would be worth anything to Eugland at this mnm^nt- 

In speaking of the advantages of this line in its military, pohiicaly 
and commercial bearings, I would ask you to observe, that, with the 
same kind uf vessels and equal means of qpeed in both mtm^ the 
entrance of the Persian Gulf will be reached in <»^ or two days less 
time than the entrance of the Bed Sea at Bab-el-Mandeb. But the 
difi&rence of open sea imward is very great. Fhrni the Red Sea to 
Kurrachee we have 1,864 English miles— whilst we have only 718 
firom the heed of the Fserdan Gulf to the same port, or l<^«f tliyn 
one-half In the one case we have the moosoon li^it aheed 
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towards Aden, in the other it is nearly abeam to Ormoz. I need 
scarcely add, a difficult and dangerous navigation in the one case, 
and a perfectly safe one in the other. It was this great difference 
in the open-sea distance of the two lines which made so (^reat an 
impression on his late Majesty. When looking at the map, he at 
once said: " I am a sailor, and can appreciate this great advantage;" 
and up to his lamented death he warmly supported the Euphrates 
route. 

The means of rapid and certain transmission of mails and pits^ 
sengers to Lidia ought alone to decide the public and Government in 
&vour of this line. For the transport of troops and stores it would 
be of inestimable importance. 

Few political objects perhaps could be of more consequence to 
England than those which will be so thoroughly aoccmiplished by 
this line ; I allude chiefly to the consolidation and to the commer- 
cial and political resuscitation of Turkey. We have expended 
lavishly money and lives, ostensibly for this object, but without any 
benefit to ourselves, and without imparting any real Bttength to 
Turkey. By this line, however, we secure the defence of her 
frontier against Persia and Russia. You have already seen what a 
powerfal influence has belonged at all times to the possession of the 
Valley of the Euphrates. A friend, who is intimately acquainted 
with the East, writes to me : ^' I was in those countries during the 
Russian war, and frequently thought how different the position of 
that power would then have been if their army had been moved in 
the direction of the Euphrates valley, instead of invading the Prin* 
dpalities and European Turkey. Europe would have remained in 
a state of apathy, and public opinion, out of England cU any nmbe^ 
would have been for them. Had they reached Mossul under these 
circumstances they would have been in a countty whose resources 
surpass almost any other in the world.'^ 

This, or a very similar, plan was proposed to the Emperor 
Nidbolas by one of his generals during the war of 1828-29. We 
may be thankful that it was not adopted. 

Dr. Sprenger says : " If properly managed, the Valley of the 
Tigris would soon be sufficiently prosperous to form the basis of a 
campaign to the south-6ast, or the s«wne route that was taken by the 

h2 
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Arabs when they conquered the Valley of the Indus in the sevenih 
century of our era. 

^' The straits of Ormuz are so narrow that the Persian Gulf might 
at any time be converted into a lake belonging to the power which 
may be in possesion of Bussorah. Europe is no longer the ttorld; 
and the true key to the possession of the world is the VdUey of the 
Tigris, and not Constantinople, as it was believed in ancient times." 

These are a few, and still but a few, of the great results likely to 
arise from the establishment of this line of communication. The 
subject is one of too great magnitude to be embraced in a lecture; 
but I trust I have said enough to give you an interest in its progress 
and success, and I will only add a few words on the subject of the 
ArahSf whose very name seems to inspire dread in many minds, and 
who are constantly represented as being hostile to the proposed 
railway. 

The Arabs are a very singular, a very peculiar people. I have 
lived among ihem for many years — ^I have experienced their ex- 
tremes of good and bad — ^the greatest fidelity to their engagements 
—the greatest truthfulness— the greatest hospitality and kindness 
irom them in some instances, while in others I have been robbed by 
them. I have twice been led out to be shot by them — ^I was saved 
almost by a miracle, and yet these very Arabs lent me money when 
they released me, to pursue my journey, on the faith of my English 
word and name. 

At one time during the Euphrates expedition, Mehemet Ali had 
set a price on my head— -still not an Arab took measures to secure 
this reward, although '^ Chesney Beg," as they called me, was more 
than once in their power. 

Our chief difficulties with the Arabs would arise from their 
ignorance, the divided and sometimes hostile state of the tribes, their 
blood feuds, and their occasional breach of faith. Of this I myself 
experienced an instance, for, instead of performing their promise of 
taking me round the Dead Sea, they carried me and my party off 
into ihe Desert, robbed us, and kept us some time for a ransom. 
NotwitliataiidiDg this, ihe journey was in many respects a very 
infteraifciBg one, and we escaped at last by disarming one of them, 

in rednoed monbeiiy and recovered our money. 
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The story is too long to tell, but it was stated at Damascus that this 
mistake arose from there being no one at that time to keep the Beni 
Sakka tribe in order. 

On the other hand, I must observe that such a breach of faith is 

ihe exception to what I have usually met with from this people. 

Daring the Euphrates expedition their caravans carried for us large 

stores of muskets, powder, and ammunition, as well as considerable 

sums of money, to the amount of £6,000 or £7,000, attended only by 

one individual of our party, and in no one instance was there any loss 

to us. These undertakings were usually paid in advance ; and, when 

the Arabs were prevented from fulfilling their engagements, the 

money paid was scrupulously returned to us. It is a startling fact, 

that neither during the expedition I commanded, nor those which 

followed, which occupied several years, did we lose a single man by 

the Arabs. 

They are, indeed, as much alive to their own interests as other 
nations, and will soon appreciate the advantages which they will 
derive from the railroad by regular employment of themselves and 
their camels, and increased trade. If, however, they should show 
hostility contrary to all expectation, such arrangements have been 
made with the Sultanas Government as will meet even this difficulty. 
It must be remembered also that a body of workmen such as we 
must employ, amounting to 10,000 or 12,000, are already a con- 
siderable defensive element; and we should also recollect that 
Ibrahim Pasha kept the Arabs under perfect control. 
' In addition, however, to my own opinion, I will read to you that 
of a friend. Dr. Aloys Sprenger, the first orientalist of the day, and 
who has resided for mam/ years among them. His description of 
the Arabs is too good to be omitted. 

"Some time back I received a letter from Mr. Porter, at 
Damascus, expressing great uneasiness on account of the Bedouin, 
but nothing can be more unfounded than this cause of alarm, for the 
Bedouin are the most manageable people in the world if judiciously 
treated. But, even if matters were to be mismanaged as they 
have been at Aden, and the Bedouin should ofier every opposition in 
their power, it would be of little avail. It would soon be found 
that, notwithstanding their personal bravery and cunning, they are 
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very tutich like wild betetd ; no one hds ever heard of aa i&mj dT 
tigers, and so it wotdd be with the Bedotiin, who haVe netet beeh 
united. Like wild beasts they would show desperate courage wh^ 
irritated ; but such ferocity can do nothing against disoii^e and 
calm resistance. As a proof of this, I may mention that tiiere afe 
BoaHA Kurdish villages below Mardin^ in the midst of the des^ 
which, snlidl as ^ej are, defy all the power of the Shammar tfib(^ 
and successf\illy reftise to be taxed. WhocTer posseses Uie Euf^irateei 
has the Bedotlin in his pockety for this cuts them off, and iihey canftol 
db without its water, and other resourees. Those Who really enter- 
tain fears of the Arabs forget that a railway running throtigh A 
fertile County is a vein of life. In less lihan ten years we shall see 
towns and villages springing up on both sides of the line, atid 
thousands o£ these nomades settled in them. 

''N.B. — ^It has been arranged that the Sultan is to give the 
necessary protection if the Arabs do not further the railway of 
themselves.** 

In confirmation of the opinion here given of the manageableness 
of the Arabs, I may mention that by means of a marriage, and by 
giving, myself, a small portion to the bride, at the same time re^ 
trtinding them that the Koran inculcated peace, I settled a blood 
feud of long standing between two hostile tribes. 

It is, however, on a gradual operation that I build for bringing 
all things right, and for this reason I took no part in the proposal 
for la3mig down the electric wires through Arabia at presents From 
the diffi<iulties to which I have alluded in dealing with the Afabs, 
yott will easily understand f^at I considered isolated wires parsing 
through their country as Very intecure. I hoWeVer thought it right 
to open negotiations at Constantinople on this subject, and I ahid 
arranged with Mr. Barker, Her Majesty's Vice-Oonsul at Aleppo, who 
has passed his life in that country, tiiat he should, if required, go 
among the Arabs to make preliminary arrangenients for the 
establishment of the telegraph, by op^iing, in the first instance, 
the line of Tartar posts which were in Use in Lord Wellesley's time. 

The prindpal points of this question are now bdbre you. Saeh 
individual will form his own opinion as to the desirability and 
practicability of canying a railway and electric wires l^ough 
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Arabia. I assume the affiiDxative iu both cases, and if I were 
twenty, or even ten, years younger, I should be very happy to prove 
on the spot that I am right. Bat I feel that at my time of life I 
should be doing mischief to a great cause; and surely this ought 
not to be the case when my place can be supplied by an officer of 
great perseverance and singular uprightness (provided he would 
undertake the charge). I aUude to Capt Gharlewood, B.N. This 
officer is in the prime of life, understands the management of rail- 
ways, and not only has had great experience of the Arabs, but he 
knows the country, and also practically what is necessary to carry 
out the navigation of the river Euphrates. 

I have now only to add that I hope I have not trespassed at too 
great length on your time, and that you will henceforth feel some 
Httle interest in the progress and success of the Euphrates Valley 
Commiuiication with India. 
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Monday, June 15th, 1857. 

Colonel the Hon. JAMES LINDSAY in the Chair. 

NEW MEMBERS. 

The Chairman announced that 18 new Members had joined the 
Institution since the last Meeting, viz. : — 

LIFE MEMBERS. 
Earle, William, Capt. Gren. Gds. Foster, T., Col. Royal Engineers. 

ANNUAL SUBSCRIBERS. 

Earlflfort, Lord, Lieut. 1st Life Guards Nicholl, HumOi Lieut. 7th Drg. Gds. 

Hayter, Arthur D., Lieut. Gren. Gds. Echalaz, R. C, Comet 7th Drg. (Hs. 

Foster, B. L., Lieut. Royal Artillexy. Ferguson, G. A., Capt. Gren. Gds. 

Brown, H. Newton, Capt. 2nd West Douglas, John, C.B., Lieut..CoL 79tli 

York Light In&ntry Militia. Highlanders. 

Aldred, John Wm., Lieut.-Gen. Clerk, A., Capt. Royal Artillery. 

Griffin, J. H., Col. Royal Artilleiy Dacres, Sir R. J., K.C.B., Maj.-Gen* 
Moore, Jno. Croft, Lieut. Rifle Brigade Royal Artillery. 

Dowdeswell, W. F. Lieut. 7th Dragoon Ellis, W. B. E^ Lieut. Royal Artillery 

Guards* Cameron, John, Capt. Royal Engineers. 

INCREASED SUBSCRIPTION. 

jthe undei*-mentioned Officer had raised his 9abscription from Ten 
{Shillings to One Sovereign since the last Meeting: — 

Dacres, Sir R. J., K.C.B., Major-Gen. Royal Artillery. 

DONATIONS. 
List of Donations from 1st to 15th June. 

to the Library » 

t*apers on Subjects connected with the Duties of (he Corps of Royal Engineen* 
^bw S^es, Vol. YI. Presented by the Editors^ 
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ON THE MOLECULAR CONSTITUTION OF THE METALS 
OF ORDNANCE, AS AFFECTING ITS CONSTRUCTION 
AND ITS WEAR IN SERVICE. 

By Robert Mallet, Esq., C.E., F.R.S., &c. 

Within the limits of a single Lecture it will not be possible to do 
more than glance at some leading characteristics of a large and 
important subject, the complete treatment of which reqtdres more 
than one volume, and which, old as is the art of gun-founding, 
remains yet in great part to be written. I shall confine myself at 
present, amongst the metals which may be viewed as peculiarly those 
formative of artillery, namely, cast iron, wrought iron, steel, and 
bronze, to the three first, reserving for perhaps some future occasion 
any remarks upon the last, the most compound and complex, and, 
though the oldest used, perhaps still the least understood material of 
ordnance. And again, in the remarks I purpose making upon iron 
in its three remarkable states— cast, wrought, and steel — as materials 
for ordnance, I propose restricting myself to some views as to the 
molecular constitution of these metals : — 

1st. As influencing the proper form of cast-iron guns ; 

2nd. As determining the proper construction of guns of wrought- 

iron; 
3rd. As affecting the wear and tear of guns in service*— in 
explanation of the hitherto misunderstood phenomena called 
" drooping at the muzzle." 
Incidentally, a few remarks may occur with reference to steel and 
bronze. 

I speak in presence of many who upon the well-fought field, or 
before the shattered tower, must have had frequent opportunities of 
obseiTing guns burst in service, and who will have probably re- 
marked a certain general uniformity of direction in the fractures— 
a common method, as it were, according to which a gun (if sound) 
always bursts — ^but probably also without having attempted either to 
analyse the conditions upon which uniformity under such apparently 
accidental and capricious circumstances rests, or to follow out to their 
consequences, as regards the gun itself, the law of such conditions 

N 
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when ascertained. I propose, in the first place, brieflj to trace both 
of the«e. 

The Plate No. 1 shews by the heavy dotted line^ the abnost 
invariable directions in which fracture takes place when cast-iron 
guns burst in proof or in service. Assuming no seriou^ flaw or other 
defect to exist anywhere, the gun splits up nearly into equal 
halves, usually by a vertical or nearly vertical plane, passing 
through the axis of the piece, and extending from the breech-iing, 
which it often also divides, longitudinaUy to a point a little in 
advance of the trunnions, where it turns out to one side and to the 
other, leaving the muzzle portion of the gun for a length of between 
two-fifths and one-third its whole length unbroken. This portion of 
the gun at the moment of ftracture is thrown forwards, partly by the 
direct action of the powder-blast escaping, partly through the uu<- 
balanced action of the elastic forces within the strained metal suddenly 
released, and partly by the friction of the passing-through shot. It 
usually falls to the ground with the muzzle end foremost, and as 
this strikes the ground the mass throws a somersault, and is found 
lying along in the line in which the gun had been trained, but 
with the direction of the muzzle reversed, or pointing backwards, a 
circumstance often remarked upon with surprise by artillery officers, 
but which is thus easily accounted ibr. 

Sometimes the portions of the gun at and in rear of the trunnions 
are divided by other fractures in planes more or less completely at 
right apgles to the preceding one, and by several 'Hum put^^ or 
transverse fractures. These latter ocQur and ore more numerous in 
proportion as the met^l of the gun is harder) more highly elastic, 
and more rigid, and as the bursting charge is more powerfuWiu a 
word, the &agmeuts a^e smaller and more numerous, and more 
irregular, when the rending forces are gre^y iu excess pf the re^^ 
sistiog powers of the met^. 

The fractures of bronze gims arc of a somewhat diiS^nt gh^racteri 
and the ft'agments are bent and distorted, both owipg to the gi^ater 
toughness i^nd ductility of the material. 

Three circumstances arc specially worthy of attention as indicated 
by the lines of fracture thus generally desipribed ; 

1st. The dividing longitudinal plane, whether vertioal (jf bori- 
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^oj^jtal, is always four;d to assume a sudden curved form, as 

in diagi'aift, at one or other side of the exterior cf the gun 5 

indicatiijg that the fracture begins at one side ^, that opposite 

tp the inflected fracture, and that fracture has spread from 

t}iat side, the gun opening out and the divided surface^ 

turoing from each other upon the point of inflection at ^ as 

the hinge. 

^nd. Fracture therefore appears in all cases to commence at the 

interior of the chase, and to propagate itself outwards, thu| 

rep4ing th^ ^letal &om within to without ; a result which, 

thoTigh difficult at first to reconcile to the imagination, is 

pointed to by every Qiathematical investigation of the resist* 

ancQ of cylinders to internal ^uid or elastic pressure— leading 

to whatever for^^ula^-^since the metal must yield first when the 

pre9fnir§ per square inch is greatest upon its resisting unit of 

9^ion, and this is in the interior of the thickness, 

Sr4. The planes of fracture follow the track, with almost un-* 

erring precision, of all re-entering angles, and of all sudden 

phanges of scantling or dimension, however trifling, in the 

ezteiiial contour of the gun. Thus a vertical longitudinal 

fracture often passes through the vent (as being the weakest 

part ip section), but »mph ^^o^e frequently follows along the 

re-entering angle made along the exterior of the gun at its 

qieetjng ¥^th o^e or other side of the vent fleld, as in %. 1 

and %. 3. The transverse fractures, though often more or 

Jess diagonal to the axis of the gun, also mainly follow round, 

with remarkab).e regularity, the small re-entering apgles 

^ade by the several breach or reinforce mouldings on the 

S^terior of the giiP) white Ihos0 which approach the trunnions 

Ui^f^ally ^11 into the re-entering apgle^ made by the^^ with 

the body of the piece. 

ffii 4oubt these facts are familiar to every one who hears me, but I 

an^ not |a.ware that the value of their porrect observation has hitherto 

been recogpise4t or that apy atten^pt has be^n made to assign a 

came £:>r them, or, in fact, to attribute the directions into which a 

bi^st guii breaks to anything i^ore than " accident.'' 

{ proc§^ to exp)^ th^ ca\^- It is a law (though not noticed, 

n2 
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SO far as I know, by writers on physics,) of the molecular aggrega- 
4;ion of crystalline solids, that when their crystals arrange themselves 
under the influence of heat in motion, these arrange and group them- 
selves with their principal or long axes in lines perpendicular to the 
cooling or heating surfaces of the solid, that is, in the lines of direc- 
tion of the motion of the heat, and this is true whether in the case of 
heat passing from a previously fused solid in the act of cooling and 
crystallizing on consolidation, or of a solid not having a crystalline struc- 
ture, but capable of assuming one upon its temperature being sufficiently 
raised by heat applied to its external surfaces, and so passing into it. 

For example, if an ingot of sulphur, antimony, bismuth, zinc, hard 
white cast iron, or other crystallizable metal or atomic alloy, or even 
any binary or other compound salt, or haloid body, as sulphuret of 
antimony, calomel, sal ammoniac, various salts of barytes, and lime, 
chloride of silver or of lead, chromate of lead, or even organic bodies, 
such as camphor and spermaceti, provided only they be capable of 
aggregating in a crystalline form under the influence of change of 
temperature, as from fusion or sublimation — if an ingot or mass of 
any such body be broken, the principal axes of the crystals will 
always be found arranged in lines perpendicular to the bounding 
planes of the mass, that is to say, in the lines of direction in which 
the wave of heat has passed outwards from the mass in the act of 
consolidation. 

But, conversely, the same effect is found to be produced by the 
application of heat (far below that of fusion) to the surfaces of solids, 
which are capable of solidification in either of the two states, homo- 
geneous (amorphous) or crystalline. Of such bodies many ate known. 
For example — many of the metals, glass, carbon in certain states, 
ice, chalk, when crystallizing into marble imder pressure and igni- 
tion, oxide (litharge), and iodide of lead; and amongst even organic 
bodies — sugar, paraffino, spermaceti, &c. 

If a cylinder of lead of some four or five inches long, and about 
the same in diameter, be cast around a round bar of iron of about 
1\ inches diameter, and some two or three feet long, the lead on 
becoming cold, and rapidly consolidated by the contact of the cold 
iron bar interiorly, will have a perfectly homogeneous structure ; it may 
be cut into, beaten out, &c., but presents no trace of crystallization. 
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If, however, one of the projecting extremities of the iron central 
bar be now placed in a furnace and heated red-hot, and time be* 
given until the heat conducted along the bar, and from it passed into 
the interior parts of the lead cylinder, and thence transmitted out- 
ward radially through the latter in all directions, shall have raised the 
temperature of the lead itself to within a few degrees of its melting 
point, say to about 650° Fah., and the lead be now struck 
sharply with a hammer, the whole mass will be foimd to have as- 
sumed internally a crystalline structure; all the principal axes of 
the long thin crystals radiating regularly outwards from the axis of 
the cylinder to its surface, and by a few blows of the hammer the 
whole mass will separate and fall to pieces as a metallic dust; so 
complete are the planes of separation of the crystals. (See Plate 11, 
fig. A.) 

A piece of cylindrical brass wire, tough, fibrous, and presenting 
no traces of crystallization, may in the same way be caused to 
become almost instantly brittle and crystalline, if passed endways 
into the centre of a red-hot iron tube of small diameter (such as a 
gun barrel), held vertically. 

A flat plate of thick rolled or malleable zinc, which is nearly 
homogeneous in structure, or, if not so, presents fibres and lamina 
in the plane of the plate, if laid down flat upon a cast-iron plate, 
and heated to within a few degrees of its melting point, assumes 
very soon a crystalline structure, the crystals having their principal 
axes now all cutting perpendicularly through the plate from side to 
side ; in other words, the internal structure being in this and the 
former case absolutely turned round 90° of angular direction. 

The same change of structure takes place more slowly in glass : 
when exposed for a considerable time to a heat short of fusion, or 
even complete softening, it is converted into the opaque substance 
known as Keaumur's porcelain, in which a crystalline structure is 
developed, and the principal axes are arranged perpendicular to the 
surfaces recipient of the heat. 

Many other instances might be adduced, were this the place to 
pursue so tempting a subject ; but enough has been given to indi- 
cate the generality of the law. 
. Now cast iron is one of those crystallizing bodies which, in con- 
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solidating, obeys, more or less perfectly, according to the conditions, 
this law also ; so that generally it may be enunciated as a fkct, that 
in castings of iron the planes of crystalUzaltion group themselves perpen" 
dicularly to the surfaces of external contour ,* that is to sap, in the 
directions in which the heat of the fluid cast iron has passed outwards 
from the body in cooling and solidifying. 

Because the crystals of cast iron are usually sifldl, and are never 
very well prdrioiinced, these directions are seldolil very apparent to 
the eye, but they are not the lesd real. 
Their developement depends— 

1*'. Upon the character ot the cast iron itself; whether it coii- 
tain a large quantity of chemically uncombined or suspended 
graphite or not,whidh Karsten has shown to be the case with 
all cast irons that present a coarse, large-grained, sub* 
crystalline, dark graphitic or shining spangled fracture;— 
such irons form, in castiilgs of given size, the largest 
crystals. 
2*. Upon the size or mass of the casting, the largest castings 
presenting, for any given variety of cast iron, the largest 
&nd coarsest aggregation of crystals, biit by tio means the 
most regular arrangement of them, which depends dhie^y 
tipon — 
S". The rate at which the mass of the casting ha& cooled, and 
the regularity with which heat has been carried off, by con- 
duction from its surfaces to those of the inotdd adjacent to 
them ; and hence it is, that of all castings in ii-on those called 
" chilled," that is to say, those in which the fluid iron is cast 
into a nearly cold and very thick moUld of cast iron, whose 
high Conducting powel" rapidly carries off the heat, present 
the niost complete and perfect development of the crystalline 
structure, perpendicular to the chilled surfkce of the casting. 
In such the crystals are often found penettating l| inch or 
more into the substance of the metal, clear and Well defined. 
These prevailing directions of crystalline arrangement may be 
made more clear to the eye by the Plate II. No. 2. 

Figs. 1 and 2 are sections of a rottnd and a square bar of 
any of the crystalline solids we have spoken of, or of cast iron wheir 
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the crystallizatioh is well develot)ed (the circumstances affecting 
which we shall consider further on). In the round bar the crystals 
all radiate ftom the centre ; in the square bar they are arranged 
perpendicularly to the four sides, and hence have four lines (in the 
diagcmals of the square), in which the terminal planes of the crystals 
ftbut or interlock, and about which the crystallization is always con^ 
fVised and irregula)*. 

In %. 8 a ffat plate is shown in section. The directions of the 
crystalline axes follow the law of No. 2, with an expansion in one 
direction. 

In fig. 4 a section is shown of the hollow cylinder of lead alluded 
to (ante^ page 170), in which, as in the case of &g. 1, the arrangement 
of the crystals is always towards the centre or axis of the cylinder. 
This figure also applies to every cast iron hollow cylinder, whether 
water-pipe, gun, mortar, &c. 

Fig. 5 represents a portion of the lower or closed end of the 
cylinder of the hydraulic press as first made for the purpose of rais- 
ing the tubes of the Britannia Bridge, and which broke in the 
attempt; the end of the cylinder having broken out from the sides, 
in the form of a fracture of a cone, as in fig. 5 b, under the severe 
water pressure to which it was exposed ; that is to say, the fracture 
took place all round, along the plane of junction of the conterminous 
crystals, formed perpendicular to the external and internal surfaces 
of the bottom and of the sides of the cylinder, proving that such 
planes of junction existed as in figs. 2 and 3. The crystals here join 
and interlace confiisedly; these are planes of weakness — ^planes in 
which the cohesion of the metal is less, and for this reason, than in any 
other parts of the mass. These lines of weakness extend from V to V 
throughout all the figures. The form of the bottom of this cylinder 
was changed by Mr. Stephenson, from a distinct appreciation of the 
fact, that the fracture of the first was in some way connected with 
the ilhatp and sudden termination square to the axis of the cylinder, 
though without apparently any clear conception of the crystalline 
laws Upon which the fact depended, and a new cylinder, with a sort 
of hemispherical end, was made, a section of a portion of which is 
repreSeUted in fig. 6. This stood the strain uninjured. Here the 
principal axes of the crystals all are directed, as in figs. 1 and 4, to 
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the centre. They therefore gradually change their direction, and no 
planes of weakness are produced. 

It is to be hoped that these illustrations have served to make clear 
the general law as applied to cast iron artillery, that every abrupt 
change in the fomi of the exterior ^ every salient^ and every re-entering 
angkf no matter how small, upon the exterior of the gun or mortar, is 
attended toith an equally sudden change in tlie arrangement of the 
aystals of the metal, and that every such change is accompanied with 
one or more planes of iveakness in the mass. 

Figs. 7 and 8 are sections of portions of a large cast iron gun. 
The former one of part of the breech through the " vent field " square 
to the axis of the bore. The latter, a section near a trunnion, also 
square to the axis. Fig. 9, a section of a reinforce ring in the plane 
of the axis. In all of these are shown, in an exaggerated form, the 
directions of crystalline aggregation, and the planes of weakness rc" 
suiting from it. 

It will be remarked that the square projection of the " vent field " 
produces at each salient and re-entering angle planes of weakness, 
which in the case of the latter angles penetrate deep into the thick- 
ness of the gun : and that these planes really do exist, is evidenced 
by referring back to Plate No. I. in which it will be seen that the 
lines of fracture in burst guns almost always follow along the angle 
at the sides of the " vent field." 

So also in the case of the trunnions (fig. 8). On referring back 
to the same diagram, it mil be seen that the great planes of cross 
fracture usually turn out and meet the exterior of the gun just at 
the re-entering angle of the trunnion with the body of the gun. A 
gun, like every other body that fails under strain, must fail in the 
weakest place. We have shown in what places they do fail, and we 
have shown, a priori, what must be the weakest planes (for a given 
material and mass), and we have found that the places of fracture 
and positions of these " planes of weakness ^ most remarkably coin- 
cide. The conclusion therefore seems inevitable, that, however in- 
capable the unaided eye may be to discern any difference in the 
crystalline arrangement of one part of the gun more than of another, 
such planes of weakness do exist, in the positions and from the causes 
here pointed out. 
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The external forms of cannon have been greatly modified and 
simplified of late years from the complex and highly ornamented (?) 
forms of former periods ; but even still, in the plainest forms of 
guns, such as Sir William Congreve's patterns, Monk's, &c. mould* 
ings, astragals, reinforces, &c. are still adhered to, and, from un- 
willingness to give up altogether, antiquated forms, adopted and 
continued in ignorance, we have the folly still to cling to making 
numerous sharp angles and comers, and sudden changes of form 
and of dimensions, on the exterior of all our ordnance, and so 
prolong, in the most needless way, one cause of their weakness. 
That gun, however plain externally, will look best to the really 
educated eye that most fully conforms to the laws upon which its 
perfection as an instrument depends. 

Some remarks should now be added as to the eflfects upon the 
strength of guns which circumstances, brought into play in the 
processes of moulding and casting them, exercise, extraneous to those 
which we have already treated of as respects the directions of aggre* 
gation of the crystals of the metal. 

Although not my intention to go at all into questions referring 
properly to the iron-founder's art, to practical methods, better or 
worse, or to the details upon which sound or defective castings 
depend, as these, though most important, do not find a fitting place 
here, it would yet be desirable to consider, — 

1. Upon what circumstances the more or less complete homo- 
geneity of the crystalline alloy we call cast iron depends 
when cast into guns, and therefore how, with the best or 
with any external form, we may most avoid the formation of 
" planes of weakness," so far as the moulding and casting 
are concerned; 

2. The effects due to the contraction of the metal in process of 
cooling, and of sudden changes of mass or of dimension upon 
this; 

3. The effects of rapid and of slow cooling, and of unequal 
cooling ; 

4. The effects of casting under the fluid pressure due to in- 
creased ** head " of molten metal ; 

and to add a few remarks upon the presumed relative advantages so 
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much and Ho loosely talked of latterly^ of cold^blast ahd hot-blast 
iron^ and of foreigti and British iron, as materials for ordnatoe; 
these, however, I must pass in a very cursory manner. It is knowli 
to etery praotical iron-fotinder upon a large scale that generally the 
larger the mass of the casting he makes with any given quality of 
east iron the '< coarser U the grain,'' that is, the larger are l^e eiysttJs 
that develope themselves In the mass* The sanie metal that shall 
produce a fracture bright gray^ matted, ftndtrithout ft crystal visible 
even to a single lenS) when oast into a bar say twd inches di^neieTj 
shall, if cast into a cylinder of two ^t in diameter, produce a dark 
confusedly crystalline surfkce of fracture as coarse as grOnite rock^ 

To meet this, the practice is to prescribe for material for large 
castings a certain large proportion or mixture of ''small close- 
grained scrap metal " with the pig iron, of whatever qualil^ may 
be directed. The remedy Mis, as fail that always must vrhleh 
is founded upon a misconception of the laws of the phenomena^ Aa 
well might small seeds be sown to produce small trees. The sinoll 
scrap is no sooner cast into the large mass than it assumes the large 
crystalline gtaln. Again, by some iron-foundets one "make" or 
sort of pig-iron is presumed to give a closer grain than another^ atid 
he prefers it; and although this is to a certain extent true, t. «. that 
some cast ironS'-^that is, some 6f the innumerable alloys that go 
under that name — do, under eqtlal conditions, produce rather smaller 
crystals than trthers, still this view equally fkils to attain the object 
of chse-grmned heavp castings. Butj flirthermore, it is a fact 
ikmiliar to iron founders, that of seversd castings of the some form 
and mass, made at nearly the same time from the same mixture of 
metal, and melted in the same ftimace, seme will when cold have a 
much more coarsely crystalline grain developed in them than others. 
The fact is familiar, but I am not aware iihat any attempt has been 
made on principle to explain it, and hence no means taken td prevent 
its occurrence. 

Now while the regularity ofdevelopemeni of the crystals in cast iron 
depends as we have already seen upon the regularity with which 
the melted mass cools, and the wave of heat is transmitted from its 
interior to its surfaces, arranging th6 crystals in the Uiiii of least 
pressure in its ttansit, the extent of devehpemeni, or, what ii^ the same 
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thiAg, tke fll«e of each individual crystal, depends npon the length of 
time doling which the pfocess of crystalline arrangement is going 
on, ffiat is td say, upon the length of time that the casting takes 
t6 cool. Seilce then it may be announced as a law, that 

The sijBd of crystals, or coarseness of grain, in castings of iron, 
depends, fbr any given make of iton and given mass of casting, 
upon— 

ist. The high temperature of the fluid iron above that just 

necessary to its fusion ; 
2nd. Upon the time that the molten mass takes to cool down 
and assume again the solid state. 
The conclusion and rule that I deduce from a wide and careftd 
consideration of all the conditions affecting the formation by casting 
of eadt-iron guns Is, that 

The lower the temperature at which the fluid cast iron is poured 
Into the mould, and the more rapidly the mass can be cooled 
down to solidification, the closer will be the grain of the 
metal, the smaller its crystals, the fewer and less injurious 
the ** planes of weakness," and, caeteris paribiis, the greater 
the specific gravity 6f the casting; 
in fact, the better the gun, from whatever sort of cast iron it may 
have been fbnned. 

I have shewn, too, by experiments made upon a very large scale, 
the results of which may be found in the Transactions of the British 
Association for 1840, and also in my work on the Construction of 
Artillery (1856), the important effects producible by casting under 
a gteat head bf liqtiid metal, an inctease of density of metal under a 
head of 14 feet = abotit 44*81bs. pressure per square inch being 
obtained (wltK some makes of iron) in the ratio of 7*1035 : 6*9551. 
Some experiments made in the United States upon this point have 
led to indecisive results, but only because the head of metal tried 
(amotmting td btlt a few inches) was too insignificant to yield any 
clear indication. 

It had been proposed also in America, in order to obviate some of 
the evils of unequal cooling, in large guns during consolidation, to cast 
them iiolloW and cool, froth the Interior as well as exterior — ^by passing 
through the former a cooling current either of air or even of water. 
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The method has nominally been prescribed for the conduct of some 
of their government contracts for guns ; but I have reason to believe 
that practically the device has been abandoned, and that, as most 
founders would have foreseen, the plan is too far removed fix>m easy 
control, and too liable to produce evils greater than those it was 
intended to remedy, to be of any service. In fact, a cast-iron gun 
cooled down too fast from the interior will be in a far worse condi- 
tion to resist the strains of service than one that has cooled from the 
exterior surface only. 

Practical iron-founders are in the habit of judging of what they 
deem by experience the best temperature of the fluid iron for being 
poured into the mould, by a certain peculiarity in the form of the 
vorticose movements that go on upon the surface of a mass of fluid 
iron, and called technically " the breaking" of the iron. This test, 
however, is perfectly empirical and fallacious ; the very lowest tem- 
perature at which the iron remains liquid enough fully to fill every 
cavity of the mould without risk of defect, is that at which a large 
casting, such as a heavy gun, ought to be poured. As respects the 
rapidity of cooling desirable, we shall be enabled presently to con- 
sider the conditions that determine the extent to which it may be 
safely carried. 

A certain amount of contraction on becoming solid from the liquid 
state occurs in all castings. It is well known to practical founders 
that for cast iron this is variable, and depends upon the mass of the 
casting, being greatest for small, and least for large castings ; but it 
is obvious, and it follows, from M. Bolley's researches, that the con- 
traction also will be greater in proportion as the metal is poured 
into the mould at a higher temperature, although, from the expan- 
sion in the act of crystallising, the specific gravity of the solid mass 
may be less at the higher than at the lower temperature of 
** pouring." 

As therefore there are two conditions that principally affect the 
degree of contraction, the total change of volume between the liquid 
metal and its solid casting, namely, the extent to which the fluid 
metal as entering the mould has been expanded by elevation of 
temperature, and the state of final aggregation of the crystalline 
particles, which we have seen depend much upon the former, so 
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there will be a determinate amount of contraction due to a deter- 
minate thickness or mass of casting, irrespective of, though also 
related to, the co-efficient of contraction for any particular " make " 
of iron; for there is no doubt that different makes, croteris paribus, 
contract somewhat differently. From whence it follows that different 
parts of the same casting, if differing materially in scantling or mass, 
will have different amounts of final contraction ; and hence — 

Sudden changes of form or of dimensions in the parts of cast 
iron guns, besides the injuiy they do to the crystalline struc- 
ture of the mass, introduce violent strains, due to the imequal 
contraction of the adjoining parts, whose final contraction 
has been different. 

How desirable is it, therefore, to introduce such changes into the 
forms of our ordnance as shall avoid those sudden and enormous 
(and often useless) changes of adjacent mass that we observe; as, for 
example, in the sea and land service, 13-inch mortars, where at the 
chamber the thickness of metal (where the strain is least) is nearly 
double that of the chase, and suddenly becomes so ; a malconstruc- 
tion, the full evils of which we have not now time to consider. 

The amount of lineal contraction due to solidification of cast iron 
appears to vary with metal and circumstances of casting from p|~g. 
up to -^ of the dimensions of the cold mass. Its contraction in 
volume therefore (more than three times this, and probably not 
equal in the directions of three rectangular axes) is so great, and 
the difference such between its measure for large and small parts of 
the same casting, that its effects never should be neglected. 

Its effects are well known to founders in causing castings of 
certain forms to become distorted, or spontaneously broken, after 
they have solidified. To multiply instances would be tedious, but 
one circumstance requires remark, as proving that these internal 
strains, occurring in castings of variable bulk, exist when little sus- 
pected, and that it is with extreme slowness that the molecides, after 
consolidation, appears gradually to assume changes of minute arrange- 
ment, and to adjust themselves within certain limits to a state of 
permanent equilibrium. 

It is a fact known well to practical mechanics engaged in boring 
or taming, or otherwise cutting into large castings of iron that have 
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cooled safely and without crack or flaw, that yet, when a part of 
the whole mass shall have been cut away, $is for e:$ample, when a 
large and thick-flanged cylinder, or a large-toothed wheel or other 
irregular discoid mass, is " bored out," the form of the exterior of tlie 
mass changes during the operation. The portion cut awfty destroys 
the temporary equilibriuni that was established in the ma98f and it 
again changes its form and perhaps its symmetry. For some most 
valuable illustration^ of the singular forms or lines of direction 
which the curves of internal tension aud compression take in solids 
of various forms thus under elastic constraint^ Mr. Ma^^well's paper, 
Trans. Koyal Society, Edin. vol. xx, part I. may be consulted. 

They bear a remarkable analogy to the nodal lines traced by the 
researches of Chladni and Savart in the vibrations of sonorous 
plates, and directly are connected with the optical properties flrst 
shown by Sir David 3rewster in glass under constraining foveea. 

Sometimes a casting which has cooled safely will fly to pieces on 
receiving a sudden jar or blow of a tpfling degree of foroe. A fact 
which is in analogy with that observed by Captain Parry in his 
earlier Arctic voyages, viz., that the astronomical instrjpnents 
exposed to extremely )ow temperature fov lopg periods ai^ quite 
undisturbed, did not contact to their e^ctreme points unl^l aftar they 
had been subjected to some slight jar or bjow, wIiqu the metal of the 
instrument suddenly became reduced iu yolume i^id its (UmeRS^ms 
agaiu stationary. 

The extreme slowness with which these niolecular changes take 
place, due to the gradual adjustment of such iutern^ strains, has 
been beautifully shown by M. Savart, in a memoir on the Elastic 
Properties of Soli49 (Annajes de Cbemie, voL ^, p. 61). He faond 
that plates of sulphur cast into flat discs continued to change 
th^ state of molecular arrangement for lon£f period/gi ^fi^ IpUdi*' 
flcatipB. 

It follows from thiji that pld guns that have long been bored afid 
laid in store are likely to be more truitwortby ttuui thope hastily 
cast, bored out, and brought iutp service, and thi§ seems to be eup^ 
ported by experience in some degree. 

Let ns now proceed tQ apply to wvovgM iron the laiif of miolacular 
constitution already viewed i^ ^i^ferenoe to c^t irpu ; ((pd tJieft 
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briefly to dr^w one or two conclusions as to the proper methods of 
constmctiQU of wrougbt-iron guns. 

When wrought iron in any of the usual forms of its manufacture 
ii ^ractured| its lyiolecular structure presents itself, more or less dis* 
tinctily prouounced| in ope or other of three forms : 

1^, Its mass consists of minute crystals of nearly uniform size, 
whose facets present themselves at all possible angles, like 
that of refined sugar. This " saccaroid " structure usually 
belongs to the most highly refined iron, and often to hard 
Uteely irons, such as those of Sweden. The larger bars of 
Ix>w Moor iron present perhaps the finest examples of this 
structure. 
2^. The sur&ce of fracture consists of large, sometimes very 
large, lamellar spangles or plates, the facets of crystalline 
cleavage, whose directions tend to coincidence generally with 
t^Q surfaces of fr^ture. The number, size, and dissections of 
these facets yaries in the ^ame mass with the directions of 
ft^ture. This is the structure of all large and heavy forgings 
or of Uirg^ rolled bars. This and the former structure are 
o^m found irregularly united in the same surface of frac- 
ture in illrmanulactured irop, and is the usual one presented 
by poinmon sm^ bar iron. 
3^. The fracture (h^d to produce, owing to the greater flexi<» 
bility of the iron than in either of the preceding pases) when 
e^Qtpd, presents long parallel fibres, or baccillary crystals, 
runi^og in the direption pf the le^gest dimension of the bar. 
This is the i^ructure of the best and toughest iron, such as 
t}i4t foi^ ^}aking chains and rivets, good boiler plates, &q, 
U U found partially combined with the 1st and 2n4 in some 
mimof irons. 
We found in cstat iron that the law of arrangement of its orystals 
is pQ I^Ace thenjiselves perpendicularly to the surfaces of the mass. 
In wrought iron the tendency is, up(»^ tlie whole, to place themselves 
paralH to the principal surfaces. It would seen)) therefore, at first, 
th^ the ]aw of aggregation, apparently so opposite, must depend 
upon U^lj di&rent conditions; they are, however, essentially the 
sftine* In wrought aa n> coat irony the principal am^ of the crysialB 
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tend to assume the directions of least pressure throughout the mass, 
ivhik exposed to pressure aiid heat in progress of manufacture. 

Let us take the most strictly normal structure, the 3rd ; for ex- 
ample, a round bar of rivet iron half an inch in diameter. This 
has been formed by the pressure of the grooved rollers in directions 
transverse to the axis of the cylinder, pressing it smaller and 
smaller, and still elongating it from a short thick mass, whose 
original structure, if broken, may have been that of 1 or 2. The 
metal being rolled at a temperature at which it is as soft as lead 
at ordinary temperatures, heat is evolving the whole time, as in the 
case of cast iron in cooling ; but the pressures introduced within 
the mass are of a different character, and arise from a different 
cause. In cast iron they arose from the contractions of the mass in 
cooling. In the wrought iron bar (relatively small in two of its 
dimensions, and therefore little affected at all by contraction in 
cooling), the internal pressures are produced by the rollers; but 
their pressures are aU in directions perpendicular to the length of 
the bar, or, in our round bar, in the directions of the radii of the 
cylinder. The direction of least pressure is therefore coincident with 
the length of the bar, and this is the direction in which the principal 
axes of the crystals arrange themselves. The same is the case with 
iron drawn into wire, where the directions of maximum pressure 
being manifestly in the plane of the " drawplate," the aperture in 
which presses powerfully round the periphery of the solid passing 
through it, that of least pressure is, as before, parallel to the 
length of the wire, and so are the fibres or crystals arranged* 

Heat, as increasing malleability and ductility, facilitates the 
arrangement ; but as iron is a ductile substance even when cold, so 
heat is not essential to the molecular change in the arrangement 
of its particles ; just as in cast iron we saw that molecular trans- 
positions may continue long after the mass has become solid. 

This is as strictly in analogy with the observable facts of .crjns- 
tallization in other bodies, whether simple or compound, ductile or 
rigid, passing through an intermediate plastic state, or crystallizing 
per saltum, which crystallizes in bacilliary or fasciculated crystals, as 
were the analogies we found in the case of cast iron. Thus, for 
example, arragonite, tourmaline, gypsum, actinolite, manganese, 
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alum (from Cape Coast Castle), amianthus, &c. &c., are all fre- 
quently found in embedded (more or lees roimded) fasciculi, of long 
parallel fibrous crystals. When these are examined carefully with 
a lens, the external crystals are always found more or less deformed 
by the pressure of the external embedding matrix, to which they are 
moulded, although not formed by infiltration and gradual filling of a 
mould. In every such case there are accompanying evidences of 
great pressxu^ in directions perpendicular to the longer dimensions 
of the bacciUary mass. Thus nearly cylindric pencils of arragonite 
are found so formed in the intensely compressed chalk, overflowed by 
huge incumbent caps of basalt in the North of Ireland. Similar 
pencils are found, though not cylindric, of tourmaline, in granite, 
manganese alum, and fibrous gypsiim, in enormously deep beds of 
clays, which, when soft and plastic, transmitted the pressure of their 
own mass of hundreds of feet in depth, with the fidelity almost of a 
fluid. Again, amianthus in serpentine, whose configurations prove 
the former play of enormous pressures, through plastic masses since 
become solid and rigid; and instances might be greatly multiplied. 

Two of the examples given — arragonite and gypsum — ^present 
the remarkable identity, that they are found in both of two condi^ 
tions, viz. in the arrangement of the crystals of cast-iron, with their 
principal axes perpendicular to the bounding planes, and parallel to 
them as now indicated for -wrought iron ; in each case the arrange- 
ment having followed the lines of least pressure, howsoever pro- 
duced, provided it were coincident in time with such other conditions) 
whether of ductility, plasticity, fusion, or liquidity by solution, as 
admitted of molecular transfer and re-arrangement. 

Ketuming now to the wi*ought-iron rolled bar, while its diameter 
continues small or moderate, although, in the progress of its 
cooling, internal strains and variable pressures are induced by 
contraction, — still, as almost all appreciable contraction is confined 
to the one direction of the bar's length, so these new internal pres* 
sures are inoperative in producing any distinct changes in the dispo- 
sition given to the (fibre or) crystals in rolling. Not so, however, if 
the diameter of the bar, in place of being small, be very large in pro* 
portion to its length, and its mass great in proportion to the pressure 
brought upon it by the rollers. The operation of rolling is then less 

o 



184 ON THE MOLECULAR CONSTITUTION OF 

effective in the first instance to induce a general and uniform parallel 
arrangement in length of the principal axe? of the crysti^a; some 
remain in other directions to thq bar's length : the bar^ however, 
is now let to cool ; fre^h internal pressures becoi^e developed by con- 
traction within its mass ; the cooling goes on much more alpwly, ftff 
the mass is much greater, in proportion to its surface, than in the 
long slender bar; and hence there is tune for the new play of 
forces to act in re-arranging the crystals ; the heat is carried o^ 
most rapidly from the greatest surfaces of the solid — :but these are 
the sides of the bar. The oontrs^ction is greatest in the direction of 
its length; the maximum pressure due to contraction, therefore, 
coincides with the length of the bar; and more or less of the crystals 
arrange themselves now transverse to the length of the bar, in the 
directiomi of least pressure. 

Whether the crystals of iron expand and contract by ehange of 
temperature alike in all axes is not known as yet; if noti and that 
the principal axes are those of greatest expansion and contraGtiQii, 
then, QS the longitudinal contraction of the whole bar is propor- 
tionally greater than that in either of its other dimensions, so the 
previous longitudinal aiTangement of the crystals, in so far as rolling 
has been operative in producing it, now increases the tendency to 
the secondary rearrangement of the crystals transverse to their 
former position. The small slender bar cooled ahnoist instantly, and 
at once fixed the crystals and the longitudinal position they hmd 
assmned^ength of time in pooling admits of the rearrangement in 
the heavy thick bar— aided by the softened condition of the mass as 
it passes gradually frqxa a yellow heat to coldness. 

Thus then as the n)as$-^the relation of this to form and hence to 
snrface-r-and of all, to the pre-ssures transmitted to the iron in rolling, 
and to tho$e induced subsequently by contraction in cooling, are varied, 
so will the main directions of crystalline arrangement b^ v^ed also; 
the yariation n^ay be either total and complete, a« in tl^e case of the 
slender bar, or ps^tial and imperfect as in the grosser bar. ^ut the 
evidences of ant arrangement must depend upon the extent to which 
the individ\ial crystals in any particular " make " of yrrought iron are 
susceptible of development; in the ease of v^ hig^ily-refined iron 
(in t^e language of tl^e irpu-master " pverTYrrpught'^ iron, in which 
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tb^e hfw been uo " cinder " left), with all its carbott perfectly ppm- 
binedy ^d tbu9 app?oaobing to steel, the crystal:^ are go minute, 
often 8Q p^ectly mieroscopie, that in large bars no other than the 
unifoi^m " saoearoid'' etructura is discernible, though the fibrous be- 
comes perfectly developed in any small ones. This is the case with 
the fine Low Moor iron, which in rolled bars of 2 inches diameter 
and upwards presents a fracture almost identical with that of cast 
steel, but in rivet^rods a fine fibrous one. 

I have used the term ^^ fibre " as being already lung in use, and 
conveying well to the eye the character of this particular form of crys^ 
tailisatiojQ. But it should be clearly understood that the ^< fibre " of 
liie toughest and best iroi^ is nothing more than the crtfsialUne 
arpanffmnent of inoiganic matter, and that the false analogies 
continually used, in which such fibre is spoken of and reasoned 
upon as identical with that of oiganic bodies, such as wood, hemp? 
&e. have no reality or basis in nature, and only tend to mislead. 

'Hie principles upon which the developement in size of individual 
crystal depends, however, will be best understood when we have 
considered some of the effects on wrought iron of forging into great 
masses. 

In rolled bars, which we have so far alone treated of, the pressure 
Gi the rolls, unaccompanied by impact, though conveyed only to the 
one point of the bar at a time, is in succession and with great 
uniformity of direction applied to every part of it; moreover, the 
intwsity of the pressure upon the unit of surface, or in relation to 
the section of the bar, steadily increases as the latter diminishes in 
sbse at each successive passage through the rolls. 

A very different set of conditions occurs, however, in a. forged bar 
«r mass. The whole of the pressures now are impacts suddenly ap- 
plied to local points of the surfe-ce, and thereby unequaUy transmitted 
thxough the ductile or partially ductile heated metal to its interior. 
The pressure at the surfisice due to any blow measured in the time 
of the hai^mer^s descent through the space through which the 
surface before the blow has descended, is rapidly lost in transmission 
wi^in the mass, by inertia, and by the corpuscular forces of what- 
ever sojt that the substance of the heated iron opposes to change of 
Ibm. Blo«F follows blow in continually changing directions^ and 

o2 
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on various portions of the mass. The dii*ections of maximum 
pressure within it as constantly change as do the intensity of these 
pressures, not only in depth, but as transferred from point to point 
struck ; the elasticity of the metal (though no doubt of a difierent 
sort from its elasticity when cold and more perfectly a solid) still 
exists, but in the various parts of the mass kept during the ham- 
mering, and perhaps for long after, in a state of instability. The 
lines of least pressure, therefore, are constantly changing under all 
these varying causes, and with them the directions of the principal 
axes of the crystals become changed and changed again— perturbed, 
broken, and confused ; and if the mass be sufficiently large, when 
cold, and after its forging has been completed, its fracture, however 
fine and good the wrought iron, presents nothing but a confused 
mass of small crystalline facets differing scarcely at all from the 
appearance of cast iron in moderately lai^ge castings. 

Yet no change other than that of molecular arrangement has 
necessarily occurred in the large mass, for it is a fact that such a 
confusedly crystallised mass may be built and " faggoted up " from 
small rolled bars, each of which is previously perfectly and uniformly 
fibrous, that they lose their fibrous structure and assume the 
confusedly crystalline one in the process of being united by forging 
into one large mass, and that a portion broken or cut off from the 
mass may be again rolled down into small bars, which shall be as 
fibrous in structure as at first. 

The developement in size of crystal varies with the particular sort 
of iron. It appears to be largest and most lamellar (in large 
masses) in the most highly refined iron, and which contains an 
unusual dose of silicium; but the relations of size of crystal to 
chemical constitution require much further examination. With the 
same iron and same volume of forging, however, the size of crystal 
appears to be developed larger, in proportion to the time that the 
mass is maintained hot and in process of forging. This time is 
necessarily greater as the mass is so, and as the operations of 
reducing it to required form are more complex or laborious. In 
fact, as in cast iron we saw that the crystals were larger the longer 
the mass required to cool, so in wrought iron they are laiger the 
longer it is kept hot. And thus it happens that in very large aud 
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massive forgings, requiring often to be maintained at temperatures 
varying from a welding heat down to dull redness perhaps for weeks, 
crystals are developed within the mass of a size materially to diminish 
the cohesion of the iron in some places where flat planes of crystalline 
cleavage produce partial "planes of weakness." The size of these 
crystals is occasionally surprising, the broadest and flattest planes of 
cleavage frequently running in the directions in which surfaces of 
the integral "slabs" or portions of iron of which the mass has been 
formed have been welded together. The author has observed 
crystals so posited presenting flat planes as large as the surface of a 
half-crown piece. 

The elasticity of wrought iron is greatest in the direction of the 
principal crystalline axis. Some experiments of Mr. Fairbaim's on 
the relative ultimate resistance to rupture of boiler-plates, when 
strained in the direction of their flbre, i.e, in the direction in which 
they were rolled, and transversly to the same, have induced him to 
come to the conclusion that there is little, if any, difierence in either 
direction. If the iron of the plates be so very harsh, rigid, and bad of 
quality, as to have no (fibre) longitudinal crystalline arrangement, 
but approach nearly to that of a slab of cast iron, this may perhaps 
be nearly true, but in plates or bars of good quality it is certainly 
erroneous. The very few experiments upon which Mr. Fairbaim's 
conclusion rests will not even warrant it, if one result, contrary to all 
the others, and so exceptional as to suggest the probability of an 
error, be abstracted from the average deduced from the remaining 
ones ; and it seems whoUy disproved by the experiments of Mr. Ed^vin 
Clarke (Britannia Bridge, vol. i. p. 377), who found that bars cut 
longitudinally and transversely from the same plate of fine fibrous 
iron of excellent quality, were broken by strains per square inch of 
section of— 

Tons. Tons. 

In the direction of the fibre . . 19-66 to 20*2 
Across the fibre . . . • 16-93 to 16-7 

and that the ultimate extension of the plate in the line of the fibre was 
double as great as transverse to it. 

Taking the means of these experiments then at 20 tons longi- 
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tadinal, and 17 tons transrerse, the vtdue of the odefficient T^* in 

each case will be — 

In the line of fibi-e ....== 2^4-84 
Across the fibre . . . , ss- 80*47 

Taking the total extension '0016 in the first, and half that in 
the second. 

We find, therefore, that the elastic range of wrought iron of any 
given quality depends upon the direction of the crystalline axes in 
relation to the strain, and that the elasticity is a maximum in the 
direction of the principal axis of the crystals, or line of fibre; and 
the important deduction arises from the above, that, for artillery 
purposes, the ultimate strength of a gun, in which the explosive 
strains are all resisted by wrought iron acting in the line of fibre, is 
to that of one acting transversely, to the same, as 234*84 is to 
30*47, or about as 7|^ to 1. This ratio expresses in fact the relative 
strengths of a ** twist barrel " and of a common '^ skelp-welded " or 
longitudinally welded one ; but almost the whole advantage of this 
is lost in massive forgings. 

We have found that the effect of large increase m the mass of 
wrought iron is to prevent any regular or uniform arrangement of 
its integral crystals by the process of manufactm*e. That as such 
masses are necessarily continued long heated while forging, and 
occupy long in cooling, and contract considerably in all their dimen- 
sions in cooling, so the crystals are developed to a large size, and 
become arranged to a greater or less extent in directions transverse 
to the surfaces of contour of the mass. The results ai^e irregular 
** planes of weakness," reduction of ultimate strength to resist a 
quietly and steadily applied tensile force of from 20 to 17, and 
reduction of resisting power to such impulsive forces as are con- 
cerned with artillery, in the ratio of from 7|- to 1, or probably even 
more ; for a train of difficulties is introduced in the manufacture, 
and of injuries done to the chemical qualities of the material, in 
a rapidly increasing proportion as "^e continue to increase the mag- 
nitude of the mass to be forged. 

When the mass exceeds a very limited bulk (in breadth and 

* Poncelet's coefficient of " vis viva of nipture." 



TfiB M^TiLS OF OBDKAKCE; 189 

thickness) the processes of rolling, &c, are at an end. Those of 
fotging by the lilt or steam hammer alone are ayailable; skilled 
labour, and all the mishaps to which the results of the most adroit 
WcMrkmahship are exposed in dealing with the heating and ham« 
meriiig of rast and scarce manageable masses, ai*e inevitable. The 
mass must be gjradually built up and aggrandized in size, by coil" 
tinual welding on to it of small pieces, involying reiterated heating 
and partial cooling, exposure for weeks perhaps to a temperature at 
which the exterior of the mass gets changed more or less in chemical 
constitution, and at each welding the risk of inclusion of more or 
less slag, cinder, or othei* foreign matter. At every additional piece 
thus laid on by welding, an additional doubt is produced as to whether 
or not the weld be sound throughout; no examination at the time can 
with certainty decide this : the mass however grows continually in 
bulk and weight, the inertia of the hammer (large and powerful as 
this has becotne through the intervention of the direct action of 
steain) biscomes reduced in relatioii to that of the mass in the same 
ratio, thfe blow no longer acts with uniformity upon the mass sub- 
mitted to it, but is confined in immediate effect nearly to the point 
struck. The mass, if very large, and especially if also long, can no 
longer be all maintained hot, but the jar and shattering vibration of 
every blow, as it thunders down upon the huge piece, continues io be 
transferred to the crystalline particles of the colder or quite cold 
portions, and probably produces at length some considerablie altera^ 
tion of molecular arrangement, in deterioration of strength. 

At length the limit is reached when with our present known 
modes of working wrought iron (even with the heaviest and best 
appliances) we can no longer add to its size. The limit is reached 
by the power of heating the mass, or a certain required part of it, to 
the welding heit. The time required for the piece to remain in the 
fornaiDe to eftect this continually increases ias its bulk grows, and 
with it the sources through which heat is lost and dissipated; tut 
a certain proportion of iron is burnt away or melted off from the 
surface at the part requiring to be brought to welding heat and from 
adjacent portions at every moment that it remains in the furnace; 
at last as much in weight is burnt off or lost at each welding as 
equals the weight of the " slab " or mass laid on, and the labour is 
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then in vain. The work, like the embroidery of Penelope, becomes 
an endless task, and the limit has been reached beyond which tho 
piece can be forged no bigger. 

This limit can be stretched a good deal by the extreme skill 
of the operative forgeman and by tlie skilful construction of his 
furnace ; but, however great these may be, this limit is at length 
reached by all, and with our existing tools in Great Britain is 
probably reached in every case at a diameter (of a cylindrical 
mass) of about four feet and about twenty feet in length.* 

To the unpractised observer, who looks at one of these ponderous 
masses withdrawn from the furnace glowing like a sun, and observes 
the apparently little effect upon it that the thundering blows dealt 
by the steam-hammer produce, it always seems that nothing more is 
demanded than great increase of weight and length of stroke, or 
increased power in the hammer. This however is a mistake ; good 
forging in heavy masses depends not so much upon the force of the 
blow as upon its exact direction, and its application at the precise 
moment when the welding metal is fit to receive it. The only effect 
of great increase in the power and especially in the velocity of the 
blow is to shatter and dislocate the internal or adjacent portions of 
the mass which are at or about, a low (cherry) red heat, at which 
temperature the best wrought iron appears to lose much of its plas- 
ticity of heat, and be comparatively crumbling and brittle. In fact,, 
with existing hammers of five tons weight and six foot blow, this 
effect is actually produced very frequently. 

Another and very different cause of unsoundness in very large 
forgings of great diameter I have recently observed the conditions of 
with care and explained elsewhere. It arises from the fact that in 
the slow cooling of such a mass the exterior becomes cold and rigid 
while the interior is still sofl and even above a red heat. When 
finally the latter cools to the point of rigidity violent cross strains^ 
owing to complex play of contractile forces (which time forbids my 

* I am aware that these " difficulties of heavy forging," though undeniable, 
are attempted to be made very light of by a recent writer of one of the articles on 
•« The Useful Metals'* in Orr's Circle of the Sciences. The able and intelligent 
manager of the Mersey Steel and Iron Company's forge will, I trust, pardon my 
saying that his opinion cannot be considered unbiassed upon such a subject. 



THE METALS OF ORDNANCE. 191 

here entering upon), are produced, and the interior of the mass tears 
itself asimder, irregularly, but in a general plane passing through 
the axis and parallel to it, if it be a cylinder or prism, and reaching 
across about half its diameter. This defect is not visible until the. 
mass be cut transversely. This is the main cause of the almost 
constant want of soundness in nearly all large forgings. 

If we are to look for future great extensions of our power of pro- 
ducing vast masses of malleable iron (for whatever purposes) that 
shall give greater assurance of internal soundness, and preserve in 
the large, all the qualities of uniform and determinate disposition of 
fibre — in a word, all the valuable qualities of the best wrought iron 
as now known in small bars, it must be by some great extensions or 
modifications of the rolling process, accompanied by such improve- 
ments in the furnaces and modes of heating as Avill enable the 
largest masses of prismatic form to be produced out of more slender 
rolled bars laid together and heated, and at one welding operation 
rolled together (or otherwise pressed at successive points) into one 
gigantic bar, which for artillery might be then twisted by suitable 
machinery, such as that patented by Melling. To the subsequent 
operations of bending, cutting, or shaping such prismatic masses 
however, so as to fit them on a larger scale for the many general, 
purposes to which forged pieces, or " uses " as they are called, are 
now applied, narrow limits of practical disadvantage and difliculty 
can be foreseen; and as r^ards the fabrication of artillery it 
scarcely admits of doubt that the limit of useful size has been, 
already far surpassed, and that it is to a skilfiil and judicious com- 
bination of parts, each formed of malleable iron of moderate and 
manageable dimensions, rather than to forging in one hug^ piece, 
that we should look for the production of guns of the largest class 
ixL this material. 

Those who desire to enter upon the consideration of the best 
modes of attempting this, I must refer to the pages of my own work 
upon the construction of artiUery, as well as to those of others who 
have proposed various constructions of compound or built-up guns. 
The subject is too large, and involves too many dynamic questions of 
an abstruse character, besides those physical ones of which we have 
been treating, to be entered upon now. 

I cannot leave the subject of molecular constitution in wrought 
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iron hoirer^^ without explaining ond inodt interesting oilis^ in whieh 
the law of nggtegation before enunciated, throws & flood of lij|ht u|)on 
a hitherto ill-unddr6tood tind obscure class of ph^otneu^^ namelj^ 
updn the changt of cnfamUhw axU in mr&u^ irm oo^i-^that is to 
sayj at ordinary temperatures ; that change by Which) without sensible 
heating or coolings Without fili^ion of change of ^Ittiemal app^aranioe^ 
and often with little ehange of fojtm or rolUihe^ a piisce o£ \m)ught 
iroU) befbre tough, flexible^ and " fibrdUs^** may ba made td becdme 
instantly harsh, rigid, crystalline in fracture, and brittle. This is the 
change by whieh it has been Oisumed that railway axles, shafts^ 
ohain-cablcs, &c., and other articles of tough fibrous iron, grow 
brittle and faithless while in use. 

Much has been loosely written of late years dn this supposed 
^Moss of fibre" and change to a confusedly crystalline sttuciure in 
wrought iron, by the mere efi^cts of long-continued jarring or ribra- 
tion, or of yeiy slight bending to and fro at ordinary temperatttres ; 
many affirming stoutly the fact, but without bringing forward any 
instance that amounts to proof; and others dehying it, asserting in 
explanation, that in the instances adduced the " crystalline iron was 
nerer fibrous>" and whieh is probably th^ fact in most of the eases 
adduced. 

The subject is ond Still requiring, for its being iully understood, a 
very carieful and difiicult research, and one wotthy erf being at onee 
made. Hie following conclusions may however he provisionally 
offist^j ais probably not very iUcottrect i^^ 

l^. There sl^ms no reasoh to believe that any extensions or 
compt^sionS) and therefore any flexureSj however long eon* 
tinu^ or oft<Bn repeated^ prodilee any molecular change 
whatever in wrought iron ; provided Ihat^^ 

a. The range of extension or compression be far wUMa 

the elastic limits. 
5. That the velocity with whieh the extcinsiaii or 0dm' 
preisioh is made be not extremely greatj ii €. not beyond 
ihe " ptilse period,*' due to the elasticity of the materiali 
2^. Nor any reslson to suppose that jarring or vibration, if un- 
accompanied by permanent change of form in the mass, is 
capable of effecting any m^decular changes whatev<9l*, provided 
that the material shall have biseu pretiously itt a state 
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of molecular repose, t.#. firee from internal strainB due to 

fornl) eonthictibn on cooling, d:c. 

Nor id it probable that abrasion, subh as the grinding awaj of 

tdid biiarings of railway lixles, or f^e Adoring and rifling of the chase 

of a Ivfchight-iron gun by the passage of the shot, produces any 

molieisular ekange; but— 

8^ It deed appear certcdn, from many welUobserved phenomena, 
that instantanebUs changieB of molecular structure, and re- 
denials or trandpoBitions of the crystalline axes, can be 
produced in wrought iroh at ordinary temperature, by the 
yioitot application oi mechanical fbrce, producing change of 
fbrm at one or more points of the surface of the mass, if the 
direetibns of the force and the extent of change of form be 
iiich BJi to produce internal strains and inequalities of pres- 
sure, and that the extent of these latter is greater than the 
resistance in any one direction, due to the elasticity and 
rahge of the material. 
It Would be foreign to our subject to pursue this here at any 
great length, however interesting and important, and with one fa- 
miliar instance we must dismiss it. 

The well-known operation by which a blacksmith " breaks cold, 
over his anvil,'* a bar of the toughest iron that can be had, consists in 
<< nioking ** cme or both opposite sides of the bar at the required 
point of its length, to a very small depth, with a chisel having an 
edge formed to a very obtuse angle generally about 90**, and driven 
into the substance of the bar by blows from a sledge with great 
vidoeity. When thit is done, a bar of moderate size, tough, 
fibrouB, atid at every other place capable of being bent sharply 
double tdthoUt fracture^ may be broken across at the <' nicked** 
place often by bending oVer one's knee, but always by a fcAv light 
blows transversely on the anvil. 

When the fracture is exposed, it is found at the *' nick** to be 
short and cryistaline; the crystals ar^, on the whde, arranged trans* 
versely at this point to the bar*s length; their fkeets are largest and 
most tratisverse, just at the bottom of the angle of the nick ; and either 
no sigU df tile fibre constituting the structure of every other {)art of 
the bat* is visible, or oceasionally some portion of the section at the 
side or part most remote from the nick is still visible. 
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Now what happens here is rendered obvious by the diagram 
in Plate III., in which fig. 1 represents the side of such a bar at 
the "nicked" place, and the change of direction there of the 
crystalline axes. But what internal forces have acted on them ? 
Looking at fig. 2, it will be seen that driving into the substance of 
the bar the edge of the wedge-shaped chisel, has produced com- 
pressions ; but the pressures are propagated in directions perpen- 
dicular to the faces of the wedge, or of the nick that is the express 
copy of it. These pressures in the directions a b, a! V ^ are resisted 
and finally equilibrated by the elastic compression of the crystals in 
the directions of their principal axes (mainly) c ft, c' V^ and the 
resultants of these mutual pressures meet in the substance of the 
bar, in the directions h n, Vm^ which are those of maximum internal 
strain ; therefore in the space between these, and approaching the angle 
of the nick, and perpendicular to the resultants, are the lines of 
minimum pressure. Now these are the new directions that the 
principal axes of the crystals assume at the moment that these 
pressures disturb their previous equilibrium ; that is to say, at the 
moment of making the nick. 

Fig. 3 shews the further change in crystalline arrangement assiuned 
by the bar, after that above described as due to the " nick," and 
which is produced by the subsequent bending prior to final fracture. 

Supposing the bar bent by pressure or blows towards the side 
remote from the nick, as soon as the fracture is complete it presents 
a surface as in fig. 5, consisting of facetted crystals piercing the bar 
transversely &om the angle of the nick to a certain depth — a central 
portion where the original longitudinal fibre of the bar has remained 
unchanged but is broken across — and again a narrow strip of flat 
facetted crystals at the side furthest from the nick transverse to the 
line of fibre. Now these latter were produced by the bending of the bar 
afler the nick had produced the former. The side furthest from the 
nick is the compressed side of the bar, the neutral line being somewhere 
between. The directum of least pressure at this compressed side is 
therefore transverse to the length of the bar, and hence the new direction 
taken up by the crystals here in accordance with the general law. Had 
the bar been bent towards the side nicked in place of the opposite 
way, the nicked side would have been the compressed side, where the 
transverse crystals were already formed, and the fracture when 
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broken across would have been fibrous out to the very edge remote 
from the nick (provided the whole bar had been uniformly fibrous 
beforehand), as shewn in fig. 4. 

Thus then this change of crystalline arrangement is only another 
case of our general crystalline law — that the principal axes are found 
in the directions of least pressure within the mass, and that the 
change of direction possible to be produced in " cold iron '' is due to 
the fact of its having more or less ductility at all temperatures, 
which means, in fact, that moi*e or less permanent displacement of 
molecules is possible in the material at any temperature. 

There is therefore no ground for assuming that. wrought iron 
artillery would rapidly or at all (if originally properly proportioned) 
deteriorate in tenacity, and so gradually and yet unascertainably 
become unsafe in service. 

Mr. Nasmyth, Mr, Hood, and Mr. Thomeycroft have written on 
this subject ; the latter has collected some interesting facts, though 
some seem rather warped by preconceived views. In no paper, 
however, that the author has seen is any attempt made to connect 
all the phenomena of change of crystalline structure in iron at all 
temperatures with the action of some one recognisable force, such as 
that which the author believes to constitute the true solution and 
key to all the varied and complex cases noticeable, and which he has 
been the first to enunciate, namely, the assumption by the principal 
axes of the crystals of the lines of minimum pressure within the mass. 

In concluding this second head of the three into which I have 
divided the subject of my lecture this evening, I would wish to be 
understood, that I do not advocate the indiscriminate adoption of 
built-up guns of wrought iron, nor even the indiscriminate use of 
wrought-iroH guns at all. I do consider, and my conclusion has 
been come to after a lengthened and careful investigation of the 
subject, and the endeavour to apprehend and attach due weight to 
the purely military aspects of the matter and the opinions of artilleiy 
officers, that the adoption of wrought iron as a material for field 
artillery would be attended with the most important results. Some 
of these, chiefly those relating to financial economy, durability, and 
the facility and economy of transport in service, may be learned 
by an inspection of the following tables, in which the results of much 
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patient research are coudensed, apd which appei^: tp me conclitsive 
in support of the value of wrought irqu for ibis particular arii^. 

Wrought-iron field-guns, however, are readily within our grasp 
to form, soundly, sioxply, and with cheapness, by methoi^ ifiw^ ^ 
have elsewhere pointed out, in one piece, up fo 18 or per^t^f^ ^yeu 
to 2i pounders at least; and a3 assuredly the rifle principle wil^ ere 
very long be successfully applied to field artillery (and so its pre- 
doQunance oyer the ri^ed piusket again asserted), so it is not likely 
that larger calibres than these, if even so large, will be ever den^anded 
for field-service. 



Table I. 

Of the Physical Properties of the principal Materials of Construction 

for Artillery, from British Data. 



1 


2 


3 4 
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InunediAte Ite- 

sistvMe wlthia 

KlMti«Lijiitt 
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Mmb 

CompreBsioa 
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wUhin 
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tenslonikt 

tiMaUatle 
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Onn-Metal . . 
Goat-Irqn . , 
Wrought-Iron 
Swcl • • • • 


TcDsi<m. 


Comjwei- 


!^ei^U)f^ 
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«io«. 


limit of Col. 


limit of CoL 


latenMofX* 


1 
2 
3 

4 


Zona. 
16 
10 
27 
49 


12? 

4» 

16 
"60? 


Top»i 
4*5 

*•• 
12'0 

16-0 


20? 
12 

n*5? 


•000230 

•000100 
•0000375 


? 

•0Q018 

•00010 

? ■ 


00104 
HMOSS 
*00180 
'OP060 







l(> 
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12 13 
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1^ 


Ko. 


Matsaui.. 


Modulus 

of 

ElMficity. 


Modidvs 

of 
XlasCioity 


CoefBdentof 

vt» viva of fflMtic 

RMUtanc^ 


Coeflcient of 
vJiy^ttofj^pmr? 


Mbdnlttsof 




Gnn-Metal . . 
Cast-iron . . 
Wronght-Iron 
Steel .... 


• 


In Founds 


TepfioD. 


Comprea- 


Tension. 


Compreft- 
•ioii.> 


Feet per 


1 
2 
3 
4 


Fee^. 
2,790,000 
5,750.000 
7,550,000 
8,530,000 


9,878,000 
18,4Q0,Q0P 
24,920,000 
29,000,00^ 


8*94 
16*13 
10-75 

c 


DyMiM. 

90*64 

16*13 

? 


95J55 


110*88 
48*40 
113*^5 


Hiq8 



Note.— The moduli of Blasticity are IVedgold^i. ^e rallies of «, Irem the means 
of various experimenten, a9 also the Tiiwii oloolnrnM 8» 4, f^ aad db 
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T.UJLB II. 

Gompanson of Wdghti Strengtli, Extensibility, and Stiffiies^; Cast- 
iron being unity, within practical limits, to Static Forces only. 



mterial. 



Qut-IroD • • 
Gimrlfetia . 
Witmgiit«IroD 
Steel . . • 



=^*^m* Strength. 



Tolmiie. t 

I 



1-00 
1-18 
1-07 
1-07 



■w-r 



1-00 
0-65 
3-00 
4-75 



ExtensflyQity. 



1-00 
1-27 
0-45 
0-32 



Stiffioesi. 



I 



Tonion. 



1-00 
0-53 
2-20 
3-15 



Resistance. 
100 
0-55 
1-11 
2-11 



■^ 



The tonion from Cfolomb and Tredgold^s results. 



Table m. 

Molecular Properties of the principal Materials for the Construction 

of Artillery. 
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Expansion 
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150O Fahr. 


1 

2 
3 

4 


Gun-Helal . 
Ca^t-lrpn , . 
Wroug^t-Iron 
Steel . . . 


OniT+Sn 

Fe.C4-C'+m 

Fe.C+m 

Fe.C 


Hean. 
8-450 
7-200 
7-750 
7-800 


Deoees. 

52«? 
330* 
200O 


32<» 
300«? 
360O 

• 


•001816 
-000893 
•000984 
•001225 



No. 



1 

2 
3 
4 



liaterial. 



€hin.Metal 
Cast-iron . . 
"Wrought -tion 
Qteol . . . 



8 



Speelflc 
Heat 



0*110 
©•134 
0-109 
0?109? 
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Ceet&cient 




of 


Relatiye 


OoQdaction 


Hardness. 


fi>rHeat. 




•> 

m 


? 


236? 


5 


100 


10 


110? 


20 


100? 


40 



11 



Relatiye 
Resistance 

to 
Abrasion. 



? 

10-6 

39-4 

322-6 

968-4 



12 



Rektire 

Oxidation 

in Moist 

Air. 



'V^ 



•10? 
•42 
•54 
•56 



>T. Xi 



Col. 11, = hardness x T^, 

Col. 12, from the Author^s experiments, Trans. Brit. Ass. 
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Table IV. 

Comparative Financial Relations of the principal Materials of 

ConstiTiction for Artillery. 



1 
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5 
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No. 


Material. 


Average 

Cost per Ton 

in Guns in 

England. 


Relative 

Section 

for equal 

strength. 


Relative 
Weight - 
for equal 
strength. 


• 

Relative 
. Money Value 
for equal 
strength. 


1 
2 
3 
4 


Gun-Metal . . 
Cast-iron ... . 
Wrought-Iron . 
Steel .... 


£ 

160 

80 

60 

180 


1-60 
1-00 
0-33 
0-21 


1-880 
1000 
0-354 
0-226 


5-33 
1-00 
200 
6-00 
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8 9 


10 


11 


No. 


MateriaL 


Relative 

Money Value 

for equal 

weights. 


Relative 

Durability 

in Service 

where never 

overstrained. 


Unservice- 
able value as 
old Material 
per Ton. 


Loss 

per Ton 

on the 

first 

cost. 


Relative 

Costliness^ 

Capital and 

DurabiUty_ 

included. 


1 
2 
3 
4 


Gun-Metal » . 
Cast-iron . . 
Wrought-Iron . 
Steel .... 


10-02 
1-00 
0-70 
1-36 


4 

1 

22 

156 


£ 

60 
4 
6 

15 


£ 

100 
26 
54 

165 


251-00 
100-00 
3-25 ~ 
0-87 



Note. — Cast-iron is taken as unity throughout. 

The relative strength is as opposed to static forces. 

The relative durability takes account only of abrasion and corrosion. 

Col. 10 = col. 6 X reciprocal of col. 8. 



AVhen we advance from the small calibres of field-guns to those 
already demanded for garrison and siege purposes, and to the still 
larger calibres that the most modern uses of stone and iron in 
fortification, in or out of connection with earthwork, have now de- 
manded, it is obvious that we must resort to wrought iron as the 
material for our immense artillery, and that we masi apply this 
material in such a form as shall develops its best strength and powers 
of resistance, and according to methods the cheapest and the most cetiain 
in manufacture. 
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These methods develope themselves in the foiiu of built-up guus, 
a construction the germ of which is yeiy ancient, as may be seen in 
the drawings which I am enabled to exhibit of some ancient bom- 
bards of wrought iron, viz. the Mons Meg at Edinburgh Castle, the 
great bombard of Ghent, and, probably most ancient of all, the great 
bombard at Moorshedabad in Bengal. (Plates IV. V. VL and Vll.) 

The built-up principle was adopted in these pieces of great 
calibre, not from choice imquestionably, but because the imperfect 
methods of iron manufacture of those remote times left no option to 
their constructors. They acted without any accurate theoretic 
knowledge of the strains they desired to resist, or of the properties and 
measure of passive resistance, of the material they employed. Accident, 
however, compelled them to a structure in great part theoretically 
correct, so far as it was^carried, but the immense mechanical advan- 
tages of the 8uip6rposition of hooped plies was unknown to the 
makers of the ancient bombards, indeed theoretically imknown imtil 
very recently.* Yet if such powers of resistance, as we know the 
middle age kamerlicks and bombards to have had, were obtained by 
untaught craftsmen, and with the feeble tools and defective metals 
of their days, may we not anticipate much from exact science and the 
marvellous powers of modem tools, when moving together in advance 
upon the same road that led to these ancient successful attempts ? 

To recapitulate then some of the advantages which the method of 
built-up wrought iron guns offers, they are, as respects the material 
itself— 

I*'. The iron constituting the integrant parts is all in moderate 
sized, straight prismatic pieces, formed of rolled bars only ; 
hence, with the fibre all longitudinal, perfectly uniform, and 
its extensibility the greatest possible, and in the same di- 
rection in which it is to be strained, it is therefore a better 
material than any forged iron can ever by possibility be made. 
2^, The limitation of manufacture of the iron thus to rolling, 
and the dispensing with all massive forgings, ensures abso- 
lute soundness and uniformity of properties in the material. . 
3®. The limited size of each integrant part, and the mode of 

* See Mallet on the Physical Conditions involved in the Construction of Artil- 
lery. 4to. 1855. Notes* 

V 
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preparation and combination, afford unayoiddble tests of 
soundness and of perfect Tirorkmanship^ step bjr stiep^ for 
every portion of the whole. Unknown, or wilfully concealed^ 
defects are impossible. 
4t^. Facility of execution by ordinary tools, and imder easily 
obtained conditions, and without the necessity either for 
peculiarly skilled labour on the part of " heavy forgemen " 
or for steam or other hammers, &c. of unusual power, and 
very doubtful utility; and hence very considerable reduction 
in cost as compared with wrought iron artillery forged iil 
mass. 
5®i Facility of transport, by reduction of weight, as compared 
with solid guns of the same or of any other known material: 
And as inspects the mode of application-** 

6^. A better material than massive forged iron, is much mdr^ 

scientifically and advantageously ajiplied ; the Aame ftectlori 

of iron doing much more resisting wbrk, as applied in the 

gim btiilt up in compressed and extended plies, than hi any 

sdlid or other gun. 

1^, The introduction thus into cannon of a principle of felaiM 

tieity, or rather of elastic range (as in a Citrriagfe sjytlngj 

divided into a number of Superimposed leaves), greater thail 

^at due io the modulus of elasticity of the instterial itSelf, 

and so acting by distribution of the maximum effort of the 

explosion, upon the rings successively recipient of the strain, 

during the time of the ball's traject through the chase, as 

inatetially to relieve its effects Upon the gun. 

In a word, we securti better material and afjply it better. It 

19 upon thesef principles that I have designed fot Government 

the grfeat thirty-six inch mortats, to throw a shell of a yard in 

diaaueter, and weighing in flight above 8060 pounds, ttrhich are now 

nearly cbmpletfed. • 

Had time permitted, I prdpose<i, undet the third and last head of 
our subject,' to havfe Considered the eflfeeti upon canUon, of another 
class of ifioleottlar ibfii^es^ naUielyj those dUe to expansion hf heat 
in service, and especially to have shown the enormously increased 
strains produced on cannon, both in very rapid firing and in firing 
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red-hot shot, by the unequal expansion of the interior and exterior 
of the gun; the more expanded interior producing a powerful 
splitting strain upon the extepor, independent of and before the 
^plication pf tl^e expansive effort of the exploded charge ; and, 
again, to have pointed out the true solution of the long well-known 
phenomena, especially in heavy bronze guns, occurring after rapid 
and sustained firing, known as " drooping at the muzzle." 

I c^ at this late hour, however, only venture to cmmciate merely, 
th£^^ f ' drooping at the muzzle '^ is not due, as commonly asserted, to 
soft^iing of the bronze gun by heat, and its becoming then bent by 
its own weight, but that it arises from the conjoint effect, of longi- 
tudinal expansion of the gun by the heat of repeated discharges, and 
the relatively greater cooling of the lower half of the gun by the 
contmual isvection of heat from its Iqw^r side, due to the ascent of the 
currents of atmospheric air which reach the gun, become heated by 
it, ascend as they become lighter than the surrounding colder air, 
and so carry off he^t faster from the lower than from the upper side 
of the gi^x. This isf true whether the gun be in still air or in a 
curr^t oi w^ transverse to its axis, the chief difference beipg, that 
in the latter case, the gun is distorted more or less laterally as well 
as in the vertical plane. The play of forces producing this somewhat 
curious train of effects will, I trust, be easily understood by referring 
Ijierely to the diagram exhibited. (Plate VIII.) 

For a more full investigation of the whole subject of the effects of 
expansicm by heat upon guns in service, I must again refer to my 
work " On the Physical Conditions involved in the Construction of 
Artillery j" where I have shewn how much superior in this risspect^ 
as in ajl others, wrought 9-nd even cast iron are to bfonze as materials 
ioiB ordnopce. 

Perhaps at a future time I may be enabled to lay before the 
Members of the United Service Institution some of the grounds upon 
which I consider that cast steel, which has had a good deal of 
popular Mid UHhought-out advocacy, latterly bestowed upoi^ it, is 
an unsuitable pi^terial for cannon; indeed, some of these grounds 
may be gathered from the four comparative tables of the properties 
of the constructive materials for ordnance which I hj^ve had the 
honour to present to the Institution this evening. 



O^ TAB JiOLB*^^^^ 

paaeefl ^^"^ . to treat it as ^r* .^. a»A its enuu 
^oflt interesting h , o fevr retnari^s b^ ^-^atali ^^ 

To ftdfil *« «* * ^t By P»i^*=*P*^ Really ft««*8"*' T^l, m«»a *« 
V^ added to tbe test. ^ BtallometricaViy ^ecessatdy « ^^ 

t^c «.«- j;--f Jto i« tr:^:^^ ^es :^ " Sk after 
e„ce of teat or P^» deterrmnf "l^^^VcryBtal, ^^"^^o^ i*^^^^* 
optic »ris, ev««^ «^^^ ^u of the f *2dent Vxth the A^ ^^ ,^, 

;it that •7-:;Se-«-'^-''Tl'Si«''^^*^'^?tCf S^* ^'^''^n 
consoUdtttion o"f 4 out from T T^cssarily *** "T. ' ot chaBg«» «>« 

found to he the long ^^.ertainaWy *« J through 8U^ ^^ tl,e 

t„^eUespl«^«**^^,ed hy ^^P'tS to o»e «« P"tSe cryet^tt^^, 
or pressures «« ^^ephenomenasimpiy ^^tlonon^e J ^^^ 

pjchnate cause of^^^^hose facts) -» J^troug^^ ^"ft^ ^' 
arrangement, du ^^oed. »" gt^is in ««"*' , elasticity 

-«^<if r?*e '-''^'^ "C"^-*^^' ^'^''^:rt:^stn-^^; 

tained, as to *"_ijen uniformly .gigtance tow er 

different «'«% .^^^^es, as well ^/'StequaUty «« "^"^^^chea of 
i, their respectwe«J^^'^^,t^ ^^f^^lJ^X^^^^^.tlZ^-^. *'«)' 
of the heat -wft^e ' . ^erent axes „. 17» , » gggure 
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in homogeneous nncrystalllsed solids, altered their conducting power in 
different directions. 

These mutual relations are elucidated in Sir John Herschell^s article 
liight, "Encyc. Britt." vol. iv.; arts. 1000, 1085 to 1097, 1113. They 
form at this moment the frontier and vantage ground of future conquest 
at once in physics and chemistry. (See also Maxwell's Papers on 
Elasticity, and on Faraday's Lines of Force, " Camb. Phil. Soc. Trans.** 
December 10, 1855.) 

It has been questioned to me how far the fundamental fact is esta* 
blished, that iron, in its several conditions of cast iron, steel, and espe. 
oially of malleable iron, is truly crystalline at all ; whether it may not be 
possible that the texture of a long, silky-fibred bar of rolled wrought 
iron is due simply to the extension and drawing out, long and fine, of 
a heterogeneous mixture of amorphous metal, and of included and 
uniformly distributed *' cinder" (i,e, oxides, silicates, and carburets), 
which might be supposed to form together the mass as first withdrawn 
from the refinery or balling-fiirnace, much like as a mass of bird-lime 
and dry clay, diffused through it, would probably roll or draw out. 

I cannot admit the force of the objection, or of the analogy. 

All the etidenoe we possess is in favour of iron having a truly crystal* 
line structure. This is the structure of all so-called elementary bodies, 
and assumed with distinctness (cceteris paribus) in proportion as they 
approach to chemical purity ; not only the analogy here, but that nearer 
with all other metals, would be broken by such assumption, the crystal- 
lizing power being evidenced in all, though developed with very different 
facility, still in an unbroken chain, from bismuth and antimony, down to 
whichever may be held most difficult to obtain in crystals from fusion. 
But there is positive evidence of the power of cast-iron, of steel, and of 
malleable iron to assume the crystalline structure. The form of the 
integrant crystal is obvious; perfect crystals may be isolated; they 
possess the property of distinct cleavage in well-developed instances 
(Wohler) ; and the fresh surfaces, often of great size, possess the per- 
fection of plane and of polish that crystallization can alone confer. Other 
less broad and obvious characteristics, such as difference of resistance to 
the^ action of menstrua in different axes, might be urged. Or again, the 
difference of elasticity of (chemically the same) iron in different states 
of developement of the crystallization of the whole ; and difference of 
elasticity in different axes in the same mass, following observable dif- 
ferences in the prevailing directions of the crystalline axes. 

In a word, there appears no more good reason to doubt the true crys- 
talline arrangement of the molecules of iron than there would be to 
doubt that an isolated octohedral crystal of native gold was truly a 
crystal, because, by the blow of a hanmier, we can flatten it into a 
spangle. The masking circumstance is alike in both cases. Metallic 
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orystaU ar« all more or less malleable ; thej are* tUereforet «iifp«iptibl9 
of distortion (to almost any extent, in the most malleable metab)i au4 
of re-formation, without further external change in the mass. 

But an additional argument may be dravn from Professor William 
Thompson's views as to the nature of the forces concerned in tbenno? 
dectric purrents, from which it would seem to follow that iron, or an j other 
body in which a thermo-electric current can be excited, can bare none 
other but a crystalline arrangement. (Thompson, " Dynamio Theory of 
Heat,*^ Phil. Mag. 1856.) 

Jn addition to the several examples quoted of the arrangement of 
crystalline axes perpendicular to the bounding planes of the solidi I 
would remark a very interesting one, given by the late Professor Daniell, 
**Elem. of Ghem. Phil.," sect. 117, p. 88 : — If a parallelqpiped of tin-— 
hammered or cast, matters not— be placed in mercury for some time, the 
latter is absorbed gradually: it enters the mass by successive plane 
couches parallel to its surfaces ; expansion is produced in the planes of 
these couches, and hence lines of least pressure perpendicular to tiie 
same. After a time, the parallelopiped is found split up into six 
pyramids, by planes penetrating from its edges, and intersecting within 
it, — their bases being the original sides of the solid ; and each of these 
pyramids is found composed of crystals, whose longest axes are arranged 
perpendicular to the original sides, and parallel to each other ; and into 
tiiese integrant crystals each pyramid may be subdivided. 

Here is a case in which chemical change — ^resulting in the formatioB 
of, no doubt, a definite amalgam — has resulted, owing to the peculiar 
circumstances of its formation in a state of crystalline aggregation, 
similar to that which mere > change of temperature would have induced 
in the parallelopiped of tin, had the latter been large enough for internal 
strains to have so arisen. 

Again, the following curious experiment, made by myself several 
years since, but not previously published :-— Ka portion of " Muntz patenl^ 
yellow sheathing-metal *' in the state in which it is used in common for 
ship's sheathing, bolts, Sco, namely, in which it is toughi malleable, 
extremely flexible, and endowed with a distinct fibrous arrangement in 
the directions in which it has been laminated or rolledrr-if of this a small 
rod, or a nfirrow slip, be cut from a sheet, an4 plunged for a moment or 
two in a tolerably strong solution of nitrate of mercury, and then with^ 
drawn, washed, and wiped dry, it will be found that it has almost 
instantaneously become rigid, and so brittle that it may now be broken 
into short bits between ike fingers, whereas previously, reiterated bend- 
ing backwards and forwards between the hands would have with 
difiSculty broken it at all. 

The surface of the metal is found slightly amalgamated ; its fractures 
present crystalline planes, penetrating the solid in directions perpen- 
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diealar to its faces ; and, on examination of the fracture with a lens, an 
extremdlj snper^ial, but real, penetration of the mercury between the 
nirjbces of the crystals will be obserred to hare occurred. 

The conditions here are varied. The phenomena occur with much 
greater, indeed with tmlj remarkable, rapidity, the transmutation froih 
toughness to brittleness being instantaneous ; but the results, and their 
eiplanation, are the same as in Daniell^s experiment. 

Chemical change, then, does not prevent this iuTersion of crystalline 
axis; on the contrary, if it induce the required condition of internal 
strain, it may produce the same crystalline arrangement that heating, or 
cooling, or local pressure can do. 

Mineralogy and lithologic geology are full of examples of the play of 
these crystalline forces under the influence of pressure due to gravity, or 
to change of temperature ; and some of its obscurest phenomena are yet 
destined to receive light from the application to them of the general law 
enunciated in the text. 

What geologist is there who has not observed, that the integrant 
crystals, forming the mass of quartz and other such thin veins in igneous 
rocks, are all arranged in lines perpendicular to the bounding planes of 
the original fissure — the lines of lea^t pressure in the mass, as it was 
heated or cooled by the surrounding rock ? 

Upon a greater scale, we find the metamorphic crystals of changed 
rock adjacent to dykes of igneous rocks — as the chalk penetrated by 
trap in Antrim, — stretching away from the walls of the dyke in lines 
perpendicular thereto ; and the arrangement of the trap, so far as it is 
crystalline at the surfaces of contact, obeying the same law. In Scot- 
land, coal converted naturally into coke, by intrusion of a trap-dyke, 
assumes the pseudo-crystalline structure known of it in planes of frac- 
ture perpendicidar to the bounding planes. Perhaps even the yet 
unsolved mystery of the structure of columnar basalt may find its key 
and solution, — not in this law, but by views which it shall suggest ; as 
well as the molecular conditions, upon the physical action of which the 
lamination and cleavage of the slaty and other rocks of apparently per- 
fectly homogeneous material has depended ; the directions of the pres- 
sures concerned in which Mr. Sharp has developed with so much 
ability. 

The navigator in high latitudes has long been familiar with the dreaded 
fact, that the thawing iceberg, as it floats upon the ocean into warmer 
latitudes, often suddenly — without apparent external cause, or by any 
that shall produce the slightest vibration, such as the firing of a gun — 
Splits up, and parts asunder into enormous spiriform masses, whose 
bounding planes are generally nearly, or quite, perpendicular to the 
surface of the sea, and which fall with fearful commotion, and stretch 
their lengths upon the bosom of the deep. The same law has acted here 
upon a still vaster scale : the whole berg, reduced nearly to its melting- 
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point, has received, by conduction iirom the ocean beneath, and from the 
air above, its heat in directions mainly vertical, and its splitting planes 
are so likewise ; for the directions of greatest internal strains are, on the 
whole, horizontal. Its long fragments, if large enough, obey the same 
law, but in directions now at right angles to that in which it acted upon 
their parent berg. We may even imitate all these phenomena, upon a 
small scale, by heating a block of American ice slowly, by one of its flat 
surfaces, upon a heated plate of metal or of water ; or we may observe 
them in play in the cross fractures of the thick ice of every pond, as it 
becomes rotten, and breaks up at the thaw. 
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ON THE MILITARY ROADS OF THE ANCIENT ROMANS, 
COMPARED WITH MODERN BRITISH RAILWAYS. 

By the Rev. R. Burgess, B.D. 

I PURPOSE in this lecture to enumerate and describe those great 
Works of the ancient Romans, with a view of comparing their mag- 
nitude with the cast iron lines that now traverse a single province of 
the old Roman dominions. Unpromising as this subject may seem, 
it has already occupied the attention of archaeologists. Nicolas 
Bergier, the French antiquary, who died in 1623, has left two quarto 
volumes which he entitled Histoire des Grands Chemins de FEmpire 
Remain. Pratilli, a writer of the last century, has left a book on 
the Via Appia; and Volpi, in his work on Latium, treats of the 
roads which traversed that region. These learned writers, however, 
tell us nothing of the Macadams of those classic days, and never rise 
to the idea of a good turnpike road, with our usual quantity of toll 

Q 
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bars. The Latin grammarians distinguish three different denomi- 
nations of roads : Via, Actus, Iter. The Via answers to the French 
Route Royale, and was the great main road from one capital or 
province to another ; such were called Vise Consulares, ActtLS we 
should call a bridle -road, about half the size and dignity of the Via, 
adapted for donkeys and bipeds; and Iter seems to be a general 
term for any path wide enough to travel upon. The office of taking 
cace of the public roads devolved upon tlie Curaicr$$y who appear 
td have had about the same power to inflict penalties for damages 
or trespasses as our railway companies have to keep the third class 
in order. Some grand lines of road were planned and completed 
during the Republic, but the earliest and most successful roadmakers 
of the empire were Julius Caesar and M. Agrippa; of the latter 
Dion Cassius says, that when he was ^dile in the year of the city 
721, he restored aU the roads without taking a penny from the 
public treasury. The Emperor Augustus, of whom it has been 
truly said, that, with all his power and might, he had neither a 
glass to his window nor a shirt to his back, was magnificent enough 
to make tip the Maminian way as far as AHmiaum at his own 
expense, and ordered the senators to do the same to all the other 
roads at their expense ; he made also the Milliarium aureum, of 
which I shall shortly say something, and on the occasion of this 
general repairing of aU the roads that issued from Rome, medals 
were struck in commemoration of the same, with the superscription 
Quod Vice Munitcs sunt, Nero repaired all the roads in Spain, and 
I believe modem travellers in that country would like much to see 
him there again. Vespasian was a great restorer of the public 
Vise, and Trajan^s restoration of the Via Appia is immcortalized in 
sculpture. Marcus Antoninus undertook the roads in Genoaay 
and in Belgium ; and the emperors in succession, howeveir iheglectfxil 
they might be in other matters, seldom got through their career 
without a little engineering in this line. Finally, TlSbeodoric ia the 
last of the men of power we read of who repaired roads in Italy. 
The devastating war of the Goths and Greeks put an end to all 
such useful enterprises, and the roads became for many eentuxied 
almost impracticable. The materials, torn up or pushed fsGOk their 
site, were used ibr erecting, towers of defence, or waUa ^ pxeveat 
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incanknis of barbarians, and not until cirilisation began to dawn 
did the higliirajs reoeive anj attention from the reigning powers of 
Mjr. 

I shall now say a few words upon the materials and constmction 
of thtf Yim Ait^qvm. Yitmyins does not disdain to give directions 
Air Itiakiiig roUds; hb recomniends that the engineer should ehoose 
soliel gf^tM and letrel it, and lipon this lay his first oovering; and 
ifalffe if Ihel^ be khj looseness in th^ soil, he must consolidate it by 
JMifls 6f Wdfodeft pil^s-^" FistucHtioliibus cutn magn^ curk soK- 
detttt." Wti sbotdd hardly imagine that this is a subject for poetry, 
btrt y<<f it iflf fy6tii a passage in the Poet Statins that we chiefly learn 
iffW a fOAd was coo^nenoed. First th^ cut two parallel furrows, 
Uf iotdi^lrfe the width of the road, and (hen they cut down between 
thote mitil ^i€ff c^ame to the hard bottom, and then b^an the level- 
Jklg* A§ ike constmction proceeded, the road assumcfd a slight 
aohret HkSpe ', tl<e middle or top iras csQled the dotsiim, o? back-bon^ 
of the Way, or, as It is cHilM ih Vir^, " in aggere ti»f roads that 
IrcOt left in t6e ani^h mate^l were said to be munitsB, but when 
Oofei^ with tM |k)lyjgonrf blocks, it was a *' via strata," jfrom whence 
is ekttiyed fhc^ Itafiitn str^td^ Specimens of this " opus Sti^atirin" art 
stili e±isti% tn the Yia Ostksisis and the Via Appia, in the neigh- 
bourhood of Rome, but a piece in the best preservation is on the Yisi 
Albania, tie triutnpha! Way that led up to the temple of Jupiter 
Latins, on the Alban Mount; the lefters V. N., Yia Numinis, iftay 
still b^ read Upon this pavement, which has kept its jrflace for near 
2,000 yetos.- All these remiAis, and many others that might be 
e&ltinerated abottt the hills of Frascati, Pweneste, srtid Trvoli, are o^ 
^e saiife de8criptioi!i, being Composed of large polygonal blocks of 
basiUtic lava, found in many places nes^ Rome, pa:ftictilarly in £h^ 
quarries t^sa the Lakef Regillus, under the Capuchin convent near 
BovUlflB, also near the sepulchre of Cecilia Metella. This sorb of 
sfone Wto espied by the atibdent Romans silex, or lapi$ siliceuSy and 
file ^iaees where it was got were called lapidicinse sUiceder; it wiU 
be i$tiffi6ient t6 Offe^ for your inspection some specimens of this 
ntaC6riil$, whSdi I ^hered with my own hands in Italy. The 
Boteimt 1^ Were edged by i step on each side; these Were c^ed 
C]^I»dii£^, m»^e#, ot uikibones; they were about liine inchei^ in 
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elevation. The other materials used in roads were a mixture of 
broken fragments of all sorts, called " rudus," which we should call 
in plain English, rubbish; terra cotta, called testa; and that most 
plenti^ of materials used in all the works of Rome, tufo. I also 
offer some specimens of that article taken from the qoarries de- 
scribed bj Yitruyius, near Kome. The Roman roads issuing from 
the gates of Rome, or branching out in the immediate neighbourhood, 
were twenty-nine in number; thej were measured by a thousand 
paces, Mille Passuum, which is the origin of the word mile, and short 
round pillars, called milliaria, marked the distances from each gate. 
Tn the Forum there was set up a pillar, on which were inscribed the 
distances from Rome to each city, where the roads respeddyely had 
their terminus. The distances were not measured, as has been 
erroneously supposed, from this pillar or golden milliarium, but they 
were measured frt>m the gates. This fact of the distances being 
measured from the gates, is ascertained by the first milliarium on 
the Via Appia having been found in its place in the Yigna Nari, on 
the right of the St. Sebastian gate, and the distance of a 1,000 paces 
being measured by Fabretti towards Rome, was found to coincide 
with the ancient site of the Porta Capena. The principal roads 
issuing frx)m the gates of Rome are exhibited on the sketch before 
you, but you will not expect me to travel with you on them all. I 
must select two for notice and one for detail, when 1 have first 
stated the authorities we have for the names, number, and direction 
of all the roads in the Western empire. There are three ancient 
itineraries which have come down to us, enumerating, like a moderd 
Livre de Poste, the various roads and distances from place to place. 
The first is commonly called the Itinerary of Antoninus, because it 
was made and published during the peaceful reign of the Antonines, 
the golden period of the Roman empire. During those forty years 
of peace and good government, the arts and useful public works 
were encouraged ; and it is one of the blessings upon which we may 
congratulate the profession of architectural science and art, that it 
flourishes best in the atmosphere of peace and good will on earth. 
The second Itinerary was discovered at Augusta (Aost), in the pos- 
session of a certain Conrad Peutinger, and is known under the name 
of the Carta Peutingeriana; it is evidently of Christian times, men-. 
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tion being made of St. Peter's Church; the orthography betrays 
the corrupted language of the eighth century, but, notwithstanding 
these defects of composition and spelling, it is a precious document, 
and unique of its kind, being the only one that affords us the least 
information of the state of the world at that period. The third of 
these ancient Itineraries was found at Bordeaux; it describes the 
journey from that city to Jerusalem, and is known on that account 
under the title of the Jerusalem Itinerary ; it appears to be of about 
the same date as the Carta Peutingeriana. These are the three 
documents from which is to be gathered all that can be known of 
the public roads of the Roman empire. The two ancient Viae best 
known to the present world are the Via Flaminia, by which tra- 
vellers from the North enter Rome, and the Via Appia, by which 
they leave it to travel to Naples. The Via Aurelia, which led to 
Centum Cellse, now Civita Vecchia, has recently acquired a celebrity 
which it never enjoyed in ancient times. 

The Via Flaminia, however, does not proceed in the direction of 
the modem road to Florence beyond the Ponte Molle ; after passing 
that bridge, which is two miles from the gate, the post road falls in 
with the Via Cassia, and the Via Flaminia leads into solitudes and 
Mount Soracte. This celebrated Roman road was constructed by 
Caius Flaminius, the unfortunate consul who fell at the battle of 
Thrasimene ; at that time the Flaminian gate was at the upper end 
of the Corso, under the Capitoline Hill, so that it was always 
reckoned ad Pontem m. The Via runs through the Campus 
Martius ; it ended at Arimenum, now Rimini, a distance of 222 
miles ; it passed through Narni, Terni, Spoleto, before it cut through 
the Appenines to reach Pisaro, and in some places^ especially between 
the Ponte Molle and Soracte, considerable remains of it may be 
traced. The road which I shall rather seek now to describe, and 
make the object of comparison, is the Via Appia, upon which were 
bestowed the greatest care and expense, both under Republican and 
Imperial Rome. It was chiefly on the Appian way that the great 
triumphal processions approached Rome from the East ; the chariot 
wheels of Pompey and triumphant Sylla moved over its pavement, 
which, in some places, still exists ; its splendid sepulchral monu- 
ments on each side of it have left their skeletons to mark its 
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direction ; and we may still stand near the tomb of Cecilia Metella, 
and imagine, amidst the stillness which now prevails, the shouts of 
the applauding multitudes which welcomed Cicero from exile. 
This was called the Queen of Beads, as Statins the poet sings : 

Appia Longarum teritur regina Yiarum. 

This road was first constructed by Appius Claudixis, the censor, 
810 years before the Christian era ; it was repaired and laid down 
in many places with new silex by Tr^an, and, in all probability, 
made entirely anew from Beneventum to Brundusium ; several of 
the milliaria are still standing along the Pontine Marshes, bearing 
inscriptions which tell us that Trajan laid it down with silex, at his 
own expense, ailice sud pecuntd airavit, and the dates square with 
the 104:th year of the Christian era. We have a graphic description 
of the Via Appia given by the secretary of Belisarius in the sixth 
century, which it will be interesting to hear. "To traverse the 
Appian Way," says Procopius, " is a distance of five days* journey 
for a good walker, and it leads from Some to Capua ; its breadth is 
such that two chariots may meet upon it, and pass each other with- 
out interruption, and its magnificence surpasses that of all other 
roads. For constructing this great work, Appius caused the 
materials to be fetched from a great distance, so as to have all the 
stones hard, and of the nature of millstones, such as are not to be 
found in this part of the country ; having ordered this material to 
be smoothed and polished, the stones were cut in corresponding 
angles, so as to fit together in jointures, without the intervention of 
copper, or any other material to bind them, and in this manner they 
were so firmly united, that in looking at them one would say they 
had not been put together by art, but had grown so upon the spot, 
and notwithstanding the wearing of so many ages, being traversed 
daily by a multitude of vehicles and all sorts of cattle, they stiU 
remain unmoved, nor can the least trace of ruin or waste be observed 
upon these stones, neither do they appear to have lost any of their 
beautiful polish ; and such is the Appian Way." Whatever we may 
say about our modem railways and great works of the present 
century, the paving of Appius Claudius, made just 2X61 years ago, 
might be safely recommended to the study of the Curators of Oxford 
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Street and the Marylebone Vestry the next time they lay their heads 
together to make a wooden pavement. I shall give but one specimen 
of the form of those ancient Itineraries to which I have alluded, by 
taking the journey from Rome to Capua, properly called the Via 
Appia ; the tother distance, from Capua to Brundusium, must be 
considered as an addition made subsequently. The Itinerary of 
Antoninus gives the stages and distances thus : 



Ariciam . . . , 


M. P. XVI. 


Tres Tabemas 


M. P. XVII. 


Appii Forum 


M. P. XVIII. 


Tarracinam 


M. P. XVIII. 


Fundos • 


M. P. XVI. 


Formiam 


M. P. XIII. 


Minturnas 


M. P. IX. 


Sinueasam 


M. P. IX. 


Capuam . . . . 


M. P. XXVI. 



The 'Via Appia coincides with the modern road that now leads from 
the church of 8. Cesario, where the Via Latina branches out from 
it, to the church of S. Sebastiano ; continual traces of the old pave- 
ment may still be seen, as the way runs betweens the naked masses 
of sepulchres to the ruins, commonly called Roma Vecchia; a little 
beyond those ruins, which appear to be the remains of a little 
oastrum, the old via falls in with the modem road to Albano, which 
leaves Roma by the Porta S. Giovanni Laterano ; at ten miles from 
the site of the ancient Capena gate, which stood under the Thermae 
of Caracalla, is to be recognised the site of the ancient Bovillae; 
and in going from thence, the Via Appia passes through the slope 
of the Alban hills, and reaches the Valley of Ariccia ; here we find 
the first great work which belongs to this queen of Roman ways. 
The modem road passes through the town of Ariccia, but the old 
via passed beneath it, having to traverse a valley, and to sustain its 
level. It is here that we find those magnificent substructions to 
which I have already alluded ; the whole extends for a length of 100 
geometrical paces, and the greatest depth or elevation is SS ft., the 
least 8 ft. ; the whole is a solid masp, except three arches, used for 
economising of materials, and for greater solidity; and I do not 
perceive that, in the whole sixteen miles which we have now travelled 
from Rome on this via, there are any great cuttings or levellings 
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which would pass the ordinary labour of laying down a road; from 
Ariccia we descend to Genzano, and approach the Lake of Nemi. 

The Via Appia, having now reached the edge of the Pontine 
Marshes, runs in a dead flat to Terracina ; the next two stages 
(mutationes) after Ariccia, bring us to names consecrated in sacred 
history ; the Christians of Rome thought it not a journey too far to 
go out, some thirty-three miles, and some fifty-one, to meet the 
great Apostle of the Gentiles coming from Puteoli, at Appii Forum 
and the Three Taverns. But at Terracina it was necessary to cut 
away the rock, to make room for a passage between Anxur and the 
sea-shore ; the white rocks of Anxur still shine in the sun, as they 
did when Horace made his journey to Brundusium, and I consider 
this passage of the rocks of Anxur to have been the second great 
work in making the Via Appia. Sixteen miles further is the town 
of Fondi, and it is easy to see that much labour has been expended 
about that ancient town, and about Itri, in carrying on the straight 
line of road, but after clearing Formia, near the present Mola di 
Gaeta, the difficulties must have ceased ; the famous Mintumian 
Marshes might require a large quantity of the ndms and JUtu- 
cationea of Vitruvius, to gain a solid bottom, but nothing serious 
obstructs the engineer until he arrives at Capua, having effected a 
distance of 142 miles. There is one particular in which the 
engineering of Roman roads and modern railways coincided, they 
both pursued a straight line, both filled up hollows, or bestrode 
vallies and glens by viaducts and bridges, both cut through hiUs^ 
and cleared away opposing rocks, and even a tunnel is not wanting 
to compare with some of our own, in the Grotto of Posilipo, near 
Naples, and the cuttings of the rocks of Anxur may be placed at 
hnmble distance with the blasting of the cliff at Dover. But in 
making these comparisons, it is always to be borne in mind that the 
ancients had no gunpowder, and wanted all those mechanical inven« 
tions which modem science has given us ; but even in a comparison 
of manual labour and quantity of material, it might, I think, be 
shown that all the great works of the Roman Empire would hardly 
equal in the aggregate the works which now exist in a single, and 
that the most contemptible province of the dominions of Augustus 
Caesar. Before I proceed to speak of our own great works, I will 
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enumerate some of those of the greatest celebrity belonging to the 
ancient Romans. The substructure of the Ariccian Valley may be 
calculated by cubic feet of masonry, if we may so call these large 
masses of stone laid one upon another ; taking those substructions 
at 500 ft. in length, 18 ft. in mean depth or height, and a width of 
26 ft. as measured by Fratilli, and supposing the mass to be solid 
and uniform, we get an amount of 234,000 cubic feet. I have 
already mentioned the cutting of the rock of Terracina ; another 
example of great manual labour is to be seen in going firom Rocca 
di Papa to the Via Latina, under the Mons Algidus ; the mount is 
cut for a considerable distance down to a depth of 50 ft., so as to 
give a narrow passage, in which the traveller finds himself a 
prisoner, if any one chose to block up the entrance either way. 
Again, three miles from Acqualagna on the Via Flaminia, not far 
from Fossombrone, there is a great work, a narrow passage cut out 
of a rock, a part of which is even cut through, so that an arch is 
formed over head; it appears from traces of inscriptions, that 
Vespasian was the author of this bold enterprise. 

We are all familiar with the Pont de Gard, near Nismes, which 
I cite because it was a bridge as well as an aqueduct. Perhaps, 
the greatest work of all is the Via Trajana, leading to his bridge 
across the Danube; there, under a perpendicular cliff, a road is 
ingeniously cut out, and a foundation given to it by means of beams 
inserted in the rock; and every one must admire the skill which 
has overcome such formidable obstacles to making a road. Draw- 
ings illustrative of this great work, and a detailed description, may 
be seen in Paget's work; the bridge to which the Via Trajana 
led was the same as that which is sculptured on }iis triumphal 
column. 

I shall hardly cite as works of human labour the wonder of the 
Phlegrean fields, in the Bay of Baise; for there the earth has been 
cut and slashed by the power of volcanic action, and the ground 
tunnelled in various directions without the intervention of the iron 
instruments The poets in these regions made an easy descent to 
Avenaus. Even the grotto of Posilipo is half-formed by nature, 
and it must be confessed, wonderful as the passages are which are 
perforated in this alluring region, that the Box Tunnel would 
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swallow them all, and a single company of railway directors digest 
them at a sitting. But we have not seen all the magnificence or 
the industry of the Romans. In the Itineraries, published by 
Wesseling, Gale and Stukeley for Britain, and M. Danville for Gaul 
and Italy, we may acquire some idea of this branch of Boman 
economy. From the wall of Antoninus to Rome, and from thence to 
Jerusalem, that is, from the north-west to the south-east point of 
the empire, was measured a distance of 3,740 English miles; of 
this distance 85 miles only were sea-passages, the rest was the road 
of polished silex, such as I have described. Posts were established 
along these mighty lines of high road, so that a hundred miles a 
day might be with ease accomplished. In the time of Theodosius 
(as the historian Gibbon quotes from Libanius) a magistrate went 
post from Antioch to Constantinople; he began his journey at 
night, was in Cappadocia, 165 miles from Antioch, the ensuing 
evening, and arrived at Constantinople the sixth day about noon— 
the distance being 685 miles. This, however, is not equal to the 
speed with which the Tartar couriers go from Constantinople to 
Belgrade, often accomplishing that distance of 800 miles in five or 
six days. It is right to mention a fact related by Pliny, as 
afibrding an example of the quickest travelling in a carriage I am 
aware of in ancient times. Tiberius Nero, with three carriages, 
accomplished a journey of 200 miles in twenty-four hours, when 
he went to see his brother Drusus, who was sick in Germany. 

We shall now turn to a single province of the Roman Empire, 
and we see with wonder and admiration how its resources of wealth 
and genius have surpassed all the glory of the then known world. 
The distance between the two extremities of the dominions of the 
Antonines, exclusive of sea-passages, was 3,655 miles. I am 
willing to suppose that this great line of road was laid down with 
polished stone, and might have cost as much per mile as the Via 
Appia. If we suppose our numerous turnpike roads (some of 
which were made at a great cost) to be a set«o£f against the branch 
roads of the Roman Empire, which were often inferior in construc- 
tion, then we have about 5,000 miles of railway in Great Britain 
alone, to compare with the great line which joined Jerusalem with 
the Firth of Forth. We have no means of estimating the cost of a 



COMPABED WITH BEITISH RAILWAYS. 217 

mild of Boman road by any audited account of expenses, and it is 
not easy to make a comparison of labour. The following may help 
us to form some idea, rather than any estimate. In the high-level 
Bridge of Newcastle, the quantity of masonry, in piers and in land- 
srcheSi approaches, &c., is 681,609 cubic feet, and the cost of that 
masonry was £120,000. I find this to be about 3#. 6}d., let us 
say 3^. 6d,f per cubic foot, and if estimated by the cost of labour, 
and the greater difficulty in the transport of material, I doubt 
whether the old Bomans could do it for less. In those magnificent 
substructions of the Yia Appia near Ariccia, we have found by 
measurement (taking the whole mass) about 234,000 cubic feet. 
Now the internal mass in all cases was, to use a Yitruvian term, 
ad mplecUmj or, as we might call it, rubble ; making all due allow- 
ance for this, I should not have in the Valley of Ariccia, reckoning 
the stone-work 5 feet on each fiank, more than 100,000 cubic feet, 
t. ^ reckoning at 3s. 6d. per cubic foot, about £17,000 worth of 
real masonry; and this in the tenth part of a mile In the whole 
length of the 142 miles to Capua, we do not find more than two 
other extra works, viz. at Terracina and at Fondi ; so that the cost 
of the Via Appia would not probably exceed £32,000 (the average 
price of a mile of our railway) above the ordinary expenditure of 
making a common road. I confess this is a vague calculation, if 
even it can be called one ; but if it should be raised to the utmost 
stretch of imagination, it would be insignificant, as to pounds 
sterling, by the side of our leviathan railroads. The following I 
have on good authority, as the average cost of a mile of railway 
throughout Great Britain ; the cost being, of course, very unequal 
in different places : — 

Land ..... 6,000 

Earthwork ..... 5,000 

Tunnelling ..... 3,000 

Masonry , . • . • 8,000, ordinary line 

Yiaduct and Large Bridges . . . S^OOO 

Permanent Iron Road . . . 5,000 

Stations ..... 4,000 

Law Expenses, Engineering, Svrveying, &o. 8,000 



^82,000. 



If this be multiplied by 6,000, which was the aggregate length of 
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British railways in 1851, and is now, of course, considerably larger, 
we have the almost fabulous amount of 160 millions, a sum fully 
equal to ten times the revenue of all the Roman provinces in the 
time of Augustus. I have spoken of 234,000 cubic feet of masonry 
and rubble as contained in one of the great works of the Via 
Appia; the high-level Bridge at Newcastle alone, as we have seen, 
contains of masonry 681,609, of rubble 116,396, of concrete 
46,224, total 844,229, besides 5,050 tons of iron, of which the 
Bomans knew nothing; the whole cost of this undertaking wa& 
£234,450. The cubic feet of masonry in the Britannia Bridge, 
which we must consider as a viaduct, and the wonder of the present 
age, is 1,500,000, and the cost, approximately calculated by Mr. 
Edwin Clarke, was £601,865; the cost of the Conway Bridge, with 
£38,500 worth of masonry, was £145,190; and finally the Tweed 
Viaduct is said to contain two million cubic feet of masonry. We 
have then in these four great works alone — the Britannia and Con- 
way bridges, the Newcastle and Berwick viaducts or bridges, near 
4}. millions of cubic feet of masonry; the whole costing not less 
than £1,280,000. That is to say, if we could find in the Roman 
Empire one hundred such works as the celebrated substruction of 
the Via Appia, they would hardly equal in masonry or stone-work 
these four productions of the " ultimi Britanni;" this is independent 
of such material as the ancient Romans could not procure, and for 
which we must not charge them; — 9,420 tons of iron were em- 
ployed in the Britannia Bridge, and 5,050, as I have said, in the 
high-level Bridge of Newcastle. It is probable that whole armies 
worked at the Roman roads, bridges, and viaducts, and it would not 
be fair to compare their mechanical apparatus with the scientific 
inventions of modem times ; but it may be doubted whether they 
ever presented such a union of physical power as was seen one day 
on the Menai Straits, when 650 men were employed in raising the 
second tube of the great bridge, of whom 386 were sailors ; and 
although, as I have said, we have but little or no data to go upon 
for making a comparison of expenditure and labour, yet we may 
gather enough to maintain the proposition, that all the great works 
of the Roman empire connected with their lines of commimication 
did not equal the works of a similar kind which now e^dst in the 
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island of Britannia. Another thing which hinders us from making 
comparisons as to cost, we have in every line of railway £6,000 per 
mile for land — Appius Claudius cut through the country of the 
Volsci without asking the price, and dispensed with all juries for 
assessing damages. The '' mutationes ^' (hovels where they changed 
horses) were all the stations that occurred on their line — the com- 
forts of law expenses were not known, and I doubt much if the 
surveyors and engineers got £1,200 a-mile. I wish I could have 
found how many sestertia Trajan paid for his restoration of the Via 
Appia, but all the data I have to guide me in the calculation of that 
expenditure are, that Trajan paved the road out of his own money, 
de 8ud pecunid stravit ; this, however, is more than can be said for 
many of the projectors of our modem railways — de aUend pecunid 
ferro straveruntj ue. they laid down the iron with other people's 
money, might be a more appropriate inscription. When Augustus 
re-made the Flaminian way to Rimini, he was the sole shareholder, 
and gave no scrip. Julius Caesar and Marc Antony raised great 
works, but they knew nothing about raising dividends ; but that 
which would have astounded them more than an irruption of bar- 
barians, would have been a bill of £1,800 for every mile of road for 
parliamentary and law expenses ; if this be a true average, which I 
have authority for stating that it is, then we may deduct from the 
cost of 3,740 miles of Boman road, which led from Scotland to Je- 
rusalem, the sum of £6,732,000 ; and if those worthies of old time 
had been called upon to make 5,000 miles of road in the province 
of Britain, they might have economized 30 millions of our money 
by paying nothing for land. In estimating the value of a Roman 
road, therefore, we have to deduct £7,800 a-mile for land and law, 
and £4,000 for stations, and £5,000 for iron, before we come to the 
materials they were enabled to use; in other words, the materials 
of the Roman road and labour would not be more than half the 
cost of our railways, from the mere fact of certain expenses being 
absent, which they could not understand ; but, although inferior to 
the Britons of the nineteenth century in the art of spending money, 
if judged by the present state of the science, they could not be 
despicable engineers— -their levels were chosen on different principles, 
but their lines of roads passed through the same countries, and gene- 
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rallj in the same directdon, as our railways. A diagram taken from 
an article of the Quarterly Reriew^ written some jears ago, &l* 
hibiting a general view of the direotion of the principal Boman 
roads in England, shows that on comparing one or two of oar -ptm- 
cipal lines, we shall find that the Great Wesiem^ Big* sttppHes tiie 
place, with a little deviation near Reading, of the Roman iter frcmi 
London to Bath and Bristol ; the Liverpool and Manchester, and oxi 
to Leeds and York, replace the northern Watling Street; the Eastern 
Counties follow a Roman way, and so of the rest. 

In boasting of the gigantic steps which the art of road-making 
has taken in our time, we caihiot afford to depreciate either the 
genius or the magnificence of the ancient Romans in this matt^if 4 
If we have our railway under the cliffs of Dover^ Trajan had his 
road under 2,000 feet of perpendicular cliff along the Ister; if we 
hare oui' bfiOO miles of rails, the Romans had their 4^0 miles of 
chosen road, reaching from one extretnity of the empire to the 
other ; if we have our kr?i^than bridges and viaducts, the Romatis 
had theirs over greater rivers and wider vales ihtia we havef to deal 
with ; andj^ finally, if we had our glass bazaar, one-third of a mikf 
lorkgf in Hyde Park, th^ had a golden palace^ which reacheid a whole 
diile on the Esqueline Hill. If we rise superior and look down upon 
the works of the Romans, H is not so much that wef have gained id 
unskilild labour^ as in science. Without the iron and ihe soiefiee^ 
their works wottld be as great as oitFS ; it id in mental lather than 
in any physical energies, that we have the pre-eminence ; it is 
what our last great poet has called the ^ divine particle,'' which has 
been dilated by Him y^ho gave it to m^n, that has esabled us to 
cope Irith the very diements, and wing our way agansst wil^ a&d 
tide over oceans and seas xmknowB td the andients. The ^p^^ 
of a man which is in him is capable of kno'vHing the things of a nesft, 
ODid this capability it is the business of all associated bodies to foster 
and draw out; it is not, perfas^^ yet known of #hat the hfunatt 
thou^t is still capab^, but the bles8&)fg 6f etery discovery v& mt 
or science which pro<5ares fresh enjoyment lor main is, th«l it Wriglf 
brute foree to a (discount, and teadhes to mamkind ^ lesson o# 
fratemitjr and p6«ce ;. and it i« not ]^rha{» to6 much t<y ssp^ tluM 
thaf> ^luisslioB dioadsy by whkAe Sfi Mtkntf of fhe tmh ^b>e broftgh^ 
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within the poesibilily of meeting again on some plain of Shinar, is 
calooiated more than any other human instrument to renew the face 
of the earth. 



June 19th, 1857. 
Colonel the Honoukable JAMES LINDSAY in the Chair. 



The means or practically APPLYINa the PRINCIPLES of 
MEDICAL GEOGRAPHY, for the PRESERVATION of 
THE HEALTH OF SOLDIERS aot) SEAMEN m FOREIGN 
CLIMATES. 

By Dr. Bird, F.G.S. 

Last year I laid before you the principles of Medical or Noso- 
Geography; in other words, the facts of physical geography and 
vital statistics, inductively used for investigating the laws imder 
which health and disease are distributed through the human family, 
and in rarious latitudes. On that occasion I brought to notice, how 
that this promising field of research forms only part of medical 
etiology, or a knowledge of the causes of disease, associated with 
geographical situation, and the climatology of particular countries ; 
and that if those entrusted with the health of, or in command of, 
either soldiers or sailors in those countries, woidd but rightly appre- 
ciate the importance of the duties committed to them, they would 
endeavour to acquire useful knowledge of the influence of climate 
on healtb) and of subjects connected with the treatment sm well as 
the prevention of disease. 

The more material agencies which geographically regulate not 
Only the diversities of vegetable and animal structure^ but the pro- 
duction of disease also, are the geographico-meteoroLogical causes of 
atmodpheric tempeifature and humidity^ measured by isothermal 
lines, which connect places having the same mean temperature^ but 
which differ sensibly from the lines of latitude* The mean tem- 
peratuses calculated from an equatorial mean of bl^ 50^ Fahr., 
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according to Dr. Brewster's formula, and wHch differ considerably 
from the mean temperatures obtained by obseryation, are given in 
the annexed Table from DanielFs Elements of Meteorology: 



• 


Latitude. 


Observed Msan 
Temperature. 


Hean Tempera- 
ture cateulated 


Difference. 


Equator - - - 


s 





81-50 


81-50 


0-00 


Columbo 


6 


58 


79-50 


80-90 


1-40-1- 


Chandemagore 


22 


52 


75-56 


75-10 


0-46— 


Cairo - - - 


30 


2 


72-82 


70-56 


1-76— 


Fnnchal - - - 


32 


37 


68-54 


68-62 


0-08- - 
0-22-- 


Rome ... 


41 


54 


60-44 


60-66 


Montpellier 


43 


36 


59-36 


59- 


0-36— 


Bourdeaux 


44 


50 


56-48 


57-82 


1-344- 


Milan . 


45 


28 


57-18 


58-28 


1-10+ 


Nantes ... 


47 


13 


54-68 


55-35 


0-674- 


St. Male- 


48 


39 


54-14 


53-85 


0-29— 


Paris - . - 


48 


50 


51-89 


53-65 


1-764- 


Bnuselfl ... 


50 


50 


51-80 


51-47 


0-33— 


Dunkirk - 


51 


20 


50-54 


51-25 


0-714- 
0-384- 


London ... 


51 


30 


50-36 


50-74 


Bushey Heath - 


51 


37} 


51-20 


50-58 


0-62— 


Kendal ... 


54 


17 


46-02 


47-58 


1-56+ 


New Malton - 


54 


10 


48-28 


47-53 


75— 


Lyndon - 


54 


34 


48-90 


49-37 


0-474- 


Dublin - 


53 


21 


49-10 


48-65 


0-45 


Copenhagen - 


55 


41 


45-68 


45-95 


0-27-f- 


Edinburgh 


55 


57 


46-23 


45-64 


0-59— 


Carlscrona 


56 


16 


46-04 


45-46 


0-58— 


Fawside . . - 


56 


58 


44-30 


44-26 


0-04— 


Kinfauns 


56 


23i 


46-20 


45-12 


1-08— 


Stockholm 


59 


20 


42-26 


41-57 


0-69— 


Upaal - 


59 


51 


42-08 


40-94 


1-14— 


Abo - - - 


60 


27 


4000 


40-28 


0-28- - 


Umeo ... 


63 


50 


33-08 


36-96 


2-88-- 


Uleo - 


65 


30 


33-26 


34-38 


1-11- - 



These mean temperatures are usually higher in the same latitude of 
the old world than of the new, and are greater in northern than in 
southern latitudes. Thus the isothermal line of 59° Fahr., traverses 
the latitude of 46® in Europe, but descends to latitude 36° in America. 
The general causes which disturb the symmetrical distribution of 
temperature, are, the annual variations of the upper equatorial and 
lower polar currents of the atmosphere, the difference of contained 
humidity, the unequal distribution of land and water in various 
countries, the peculiar nature of the surface land, and its relative 
height above the level of the sea. All these causes have more or 
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less influence in determining the local temperature or climate of 
places, and in fixing the isothermal lines that mark out the zones of 
disease. 

It can be asserted only in a limited sense, and relatively, that 
certain class diseases arc mainly dependent on, or independent of, 
temperature and moisture. Specific diseases of a miasmatic and 
zymotic kind are materially under the influence of these meteoro- 
logical causes, aided by the concurrent ones of topographical situa- 
tion, geological nature of and elevation of the soil, state of the vege- 
tation, and domestic habits of the people. Those diseases, again, 
which mainly arise and prevail independent of such influences, or 
diseases called dyscrasial, which arc of constitutional origin, and 
result from depraved conditions of the blood and impaired nutrition, 
are not limited by isothermal lines to particular quarters of the globe. 

The class of miasmatic diseases and those of a self-generated 
contagious type, as remittents, yellow fever, plague, genuine typhus^ 
and cholera, require a fixed amount of temperature and moisture 
for their production and prevalence. Dyscrasial or constitutional 
diseases of depraved nutrition — as cachectic ulcers, rheumatism, 
scurvy, and consumption, which arise from a special cell-degeneration 
in particular bodies, are not absolutely, but relatively, independent 
of temperature and atmospheric humidity; although consumption 
is more prevalent in the tropical than in the arctic regions. 

The zones, or belts of disease, thus geograpldcally marked out 
©n the globC) are the tropical^ temperate^ and polar zones.* The north 
limit of the first is formed by the isothermal line of IT Fahr. This 
line ascends somewhat in summer, when the sun is north of the 
equator, and descends again in winter, when the sun is to the south 
of it. While it forms the northern limit of the tropical zone, where 
we find the worst forms of malarious, intexmittent, remittent, con- 
tinued, and yellow fevers ; and of those diseases found in alliance 
with them, as dysentery, diarrhoea, cholera Indica, and aff*ections of 
the liver ; it is also the southern bar to the prevalence of epidemic 
contagious typhuSy which is the proper and peculiar product of the 
next, or temperate zone; whose limit southwards is the isothermal 

* No map of these zonea is here given, as the readelr may find one in Mr. Keith 
Johnston^s Atlas of Physical C^graphy. 

R 
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line of 77^ Fahr. and northwards that of 41** of the same scale* 
The polar zone, agam, which extends beyond these two sones, is 
directly opposed in climate to that of the tropical zone. Its soaihem 
boimdary is the line of 41^ Fahr., while its northern limit extends 
8° or 12° below the zero of Reaumur. 

The temperate zone embraces the extreme climatic conditions 
of the two other zones, under the seasons of sununer and winter. 
At these periods, the prevailing disorders, to which armies and 
miHt/iry masses moved from one country to another are peculiarly 
subject, will partake alternately of the character of diseases pre- 
valent within the tropical and polar zones. The results and 
experience of the Crimean expedition have afforded ample evidence 
of this fact. In the Crimea more partictdarly, and in all the 
European countries of this zone, both soldiers and seamen, bat 
especially the former, will suffer greatly in summer from diarrhoea 
and dysentery, from intermittents, fevers of a remittent and 
continued type. The latter, under bad diet, and imperfect ventila- 
tion of the soldiers' huts and hospitals, soon degenerate into 
genuine contagious typhus. This true typhus, once so prevalent, 
and now but rarely seen, under a better and more scientifically 
administered sanitary system, as well as the true glandular 
plague, have their special habitation in this zone, between the 
thirtieth and fortieth degrees of northern latitude ; and, tbongh 
occasionally propagated beyond these limits, by a secondary and 
specific poison generated from human bodies, they have evidently 
a distinct primitive origin frx>m atmospheric agencies. 

Yellow fever, also, from the tropical regions, makes occasional 
incursions into this zone, Avhen favoured, during summer, by 
tropical identity of climate. Under high degrees of temperatui^ 
it has appeared, both at Gibraltar and Cadiz, and in America 
southwards beyond its usual limits, under like favouring circum- 
stances. But, as soon as the temperature falls below 56^ of 
Fahrenheit, the importation of yellow fever into this zone becomes 
impossible, and supersedes the necessity of quarantine. I^agne, 
like the yellow fever, is limited to low, filthy localities, but differs 
from it by being destroyed by high degrees of temperatui-e. Both 
are limited in their prevalence by elevation of site above the level 
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of the seA; such eleratiou being assooiated with decrease* of tern-* 
peyikttUre, exertu the same agency against their prevalence as do 
certain isothermal lines and increase of latitude.* 

Having thus briefly i^capitulated the plinciples of medical 
geography, which formed the chief heads of a former lecture, I 
shalli on the present occasion, point out the means of practically 
appljring such principles for the preservation of the health of 
Soldiers and seamen in foreign 6limates. Political motives, and the 
OiroU]9dilttances of warlike operations, frequently render it necessary 
that both soldiers and seamen should be located in imhealthy 
situations ; but timely precautions, and the t^sources of hygienic 
knowledge, are capable of averting their injurious effects, when 
ttnacclimated masses of men are exposed to those external and 
internal agencies which pervert the normal condition of individual 
constitutions. When we reflect that, in this matter, causes sus- 
ceptible of removal are, from prevailing ignorance, allowed to(!> 
often t6 exaggerate the evils of disease, incident to assembled 
multitudes ; We may well Wonder why, until very lately, 60 littte 
ihould have been done to apply the resources of professional knoW=- 
ledgCi for the prevention and amelioration of diseases in our 
military settlements, and more particularly thoSe consequent on 
warfare. 

While soldiers are exposed, alike with persons in civil life, to 
topographical and atmospheric influences peculiar to the diff*erent 
geographical Jiones of disease, they are somewhat difierently placed 
in regard to other agencies, to which the unfettered emigrant is not 
exposed, and to which he may at least accommodate his constitu- 
tion. The principal of such agencies are the unacclimated and 
tmmodifled constitutional states of soldiers and seamen, suddenly 
removed from one geographical zone to another; the condition of 
their diet, drink, and cooking; the state of their clothing, barracks, 
berths, huts, hospitals, camps, and bivouacs ; their marches, ordi- 
nary exercises, habits, and discipline. On the subject of these, 
certain rules are laid down for the guidance of men in the army and 

* Dr. Lawson has forwarded home a paper on the late epidemic outbreak of 
yellow fever at Jamaica, in which it is statistically shown that this disease is occa* 
'sionally preval«lit beyond the now fixed limit of elevated site. 

r2 
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navy, from which they are not permitted to deviate, whether such 
rules may have been laid down with due regard to sanitary results 
or not. 

In regard to acclimatation, we may observe, that not only do the 
states of the blood but the physiological conditions of the long 
resident and recently imported inhabitants differ. No better proof 
of this need be cited than the fearfully destructive effects of yellow 
fevers in the West Indies, which carried off thousands of our soldiers 
and seamen at the commencement of the last war, while the residents 
of those islands were comparatively exempt ; and had the barracks 
and hospitals then constructed in those colonies been placed in 
better selected and more elevated sites than was the practice in 
those days, a vast saving of life and expense might have been 
earlier secured for this country. 

From the high temperature of the tropical zones, and the conse-^ 
quent diminution of inhaled oxygen, the blood of the European 
becomes more loose and venous than in the temperate zone, is 
distributed more in the venous than arterial trunks, and gives rise 
to an increased elimination of bile by the liver; whose vicarious 
action, concurrent with the increased functions of the skin, is set up 
in aid of the respiratory function, in order to carry off the superfluous 
carbon of the blood. The necessity for producing the same continuous 
supply of animal heat now ceases, and with this ceases also the appetite 
for large quantities of nitrogenous and oleaginous food, which had 
been previously vigorous. Neither digestion nor respiration is in a 
condition to supply any longer the production of abundant rich 
blood, which is no longer wanted for the necessities of the system. 
Should nature, under such circumstance, not be thwarted by im- 
proper indulgences of drinks and diet, she increases those eliminating 
functions of the skin and liver by which the systemic blood is 
rendered poorer in quality, smaller in quantity, and suitable to the 
wants of the body. Dr. John Davy ascertained that, tinder high 
degrees of temperature within the tropics, the heat of the human 
body at first increases with the temperature of the air, and falls as 
the atmosphere cools, within certain limits. 

Although his researches be little more than an approximation to 
truth, they have clearly established that, on first landing in tropical 
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climates^ the standard heat of Europeans is raised two or three 
degrees, accompanied by febrile symptoms ; that the reduction of the 
body's temperature to a normal state requires temperance and absti- 
nence from alcoholic drinks, moderation in eating, and the sparing 
indulgence in animal food ; with avoidance of all causes of excite- 
ment increasing vascular action, and particularly exposure to the sun. 
The tropical new comer should at the same time use cooling drinks, 
as sherbets of various kinds, and frequently have recourse to tepid 
ablutions of the body. In the East Indies a large proportion of the 
inhabitants use an almost exclusive vegetable diet ; and in the West 
Indies the black and brown races indulge sparingly in animal food. 
The former, in respect to Europeans, are of comparatively feeble 
constitutional power, which exempts them from those more severe 
and venous congestive forms of fever that prove so destructive of 
the latter. This very feebleness makes native soldiers, or Sepoys j 
more subjects of rheumatism and emaciation after mild forms of 
intermittent fever, predisposes them to destructive ulceration, and 
renders them more susceptible of injury from large doses of mer- 
curial preparations, and like heroic remedies which reduce the 
fibrinous condition of the blood. The black and Creole races of the 
West Indies, too, though more liable than Europeans to suffer from 
diseases of defective nutrition, are less susceptible of those generated 
by plethora and constitutional vascular excitement. Cerebral and 
nervous affections are here more severe and common than in the 
temperate zone, and require for their prevention rigid abstinence 
from alcoholic stimuli. But many tropical diseases, among soldiers, 
are caused by sudden refrigerations of the body and vicissitudes of 
temperature. The period for acclimating Europeans is about two 
years. 

In the temperate and polar zones again, where vital action is 
more energetic, and the blood more abundant and arterial. Provi- 
dence wisely provides the increased density of the atmosphere, for 
maintaining the imiform temperature of the body, by the increased 
quantity of inspired oxygen, and a greater appetite for hydro- 
carbonized or heat-producing articles of diet and drink, such as 
starch, oil, fat, and hydro-carbonized stimuli. But just as the 
excess of carbon and hydrogen, in fat and oleaginous food, is requi- 
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site in very cold climates for maintaining bodily warmtb, so is a 
due proportion of nitrogenous or nutritive food also necessary. 
Without a sufficient supply of nitrogenous articles of diet, animal 
and vegetable, containing flesh-like or proteine compounds, the 
nutrition of the body fails, its vital power becomes enfeebled, and 
scorbutic disease is established, whether the diatetic restriction be to 
the animal or vegetable kingdom. Diversified diet is thus necessary 
for the sustenance of the body in healthy degrees of vigour, even 
in the temperate zone of Europe; yet the natives of hyperborean 
regions, who cannot obtain farinaceous articles of diet, subsist 
exclusively on animal food of the coarsest kind, without degene- 
rating in physical condition. Their purely animal diet of an 
oleaginous kind requires vigorous assimilating organs for its 
elaboration ; and, as a greater quantity of oxygen is absorbed into 
the blood, a greater production of animal heat compensates for its 
more rapid substraction by surrounding cold media. The in- 
habitants of the Arctic regions, when brought to this countryi 
suffer much from the heat of our summer and autumn; and in 
this respect the Greenlander is similarly situated as the European, 
when transported for a few weeks to a tropical climate. The 
established frmctional actions of the animal economy, associated 
with certain concurrent conditions, generate more than the requisite 
degree of heat for the wants of the system ; and, as the quantity 
abstracted is less than that produced, it rarifies and expands the 
circulating fluids, exalts nervous irritability, and increases vascu* 
lar action. 

The influence of foreign climates has been specially elucidated 
by the elaborate statistics of our army and navy. Investigation 
into the principles of medical geography, then, in relation to such 
influence, and the circumstances to which particular places are 
indebted for their salubrity or otherwise, may be viewed as the 
theory ofHt/giene, or a knowledge of the external and internal causes 
of diseased action. The means of destroying these morbific causes, 
or the practical application of this knowledge for the prevention of 
disease among soldiers and seamen, in various climates, is the object 
of practical military and naval Hygiene. This is a subject of the 
greatest utility when directed to the adoption of measures likely to 
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diminish the great loss of life annually experienced in our settle- 
ments abroad. The true and practical end of Hygiene is to point 
out the best means of assimilating the human constitution to new 
employments and climates^ and to recommend such measures as are 
sore of neutralising the effects of hurtful agencies, to which indiyi> 
duals or multitudes may be exposed. The means best adapted for 
obtaining the first end in view, or the acclimatatiou of the raw 
soldier or sailor to new climates, consist in the proper adaptation of 
their diet^ clothing, and duties to the exigency of diiferent seasons, 
and changes of external temperature and climate. Those calculated 
to avert the bane^l consequences of the latter are such as are calcu- 
lated to promote healthy conditions of barracks, huts, and hospitals ; 
and to invigorate the constitutions of the men under command by 
well-regulated systems of diet, clothing, exercise, amusements, 
education, and punishments. In endeavouring to fulfil a promise I 
made, at the conclusion of my last yearns lecture, to embody some 
practical recommendations and rules in reference to varied causes 
of disease, and with the object of preserving the health of troops, I 
shall now point out the practical measures most suitable for pre- 
serving the health of military and naval masses, in accordance with 
the principles of medical geography, which have been brought 
before you. 

In 1821*80 the mean annual proportion of deaths for the entire 
Prussian army was 1 1*7 per 1,000 men, a very low ratio of mortality 
compared with other armies. This army is, however, composed 
of young men compelled only to three years^ active service, and 
subject to but few changes of locality. The civil population of 
Berlin, at the same age, twenty to twenty-five, gave 10 deaths to 
1,000 living. But the British army in 1819-28 furnished 15 
deaths per 1,000 in the United Kingdom, 57 in troops serving 
beyond its limits, and 37 for the entire army. Taking the mortality 
of the British army within the kingdom at 1, it is 1'3 beyond the 
tropics, and 4 in intertropical regions. The present condition of 
ihe British navy demonstrates irresistibly the power of hygiene in 
diminishing the ratio of mortality. It was 13*8 per 1,000, or from 
internal diseases alone 11*8, for the period 1830-36, while seventy 
years ago it was 123, and less than forty years ago, 30. Official 
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records attribute this improvement to better diet, free ventilationi 
less severity of pimishment, diminution of the rations of spirit, 
and less money left at the men^s disposal. To the more prominently 
useful sanitary measures in r^ard to these objects I shall now 
advert. And, first, in regard to 

Diet and Dkink. — ^I have already given a brief outline of the 
peculiar physiological condition of well-nourished Europeans, at 
their first entrance into tropical climates; and have pointed out 
that with the change of circumstances a corresponding change 
of their usual articles of diet and drink becomes absolutely 
necessary, in order to maintain intact the body's organic functions. 
That, whicli the majority of individuals would not, in this 
respect, willingly or prudently submit to, is naturally forced on 
their acceptance, and against their artificial inclinations. The 
appetite for animal food is lessened, the inclination for cooling 
acid beverages in preference to spirituous drinks or malt liquors 
greatly increased, and the due performance of the cutaneous 
and other excretory functions, accompanied by gradual abate* 
ment of nervous excitement, thus duly maintained ; but, should 
the harrassing nervous irritation and thirst, to which soldiers 
and seamen under such circumstances are exposed, ever induce 
them to seek relief from increased potations of fermented liquois, 
the very opposite of these healthful changes will be the consequence. 
The excretory functions of the skin and other eliminating organs 
are suppressed, the circulating fluids rendered more carbonaceous 
and impure, the nervous irritability rendered more oppressive, and 
all the symptoms of tropical fever with its dangerous accom-* 
paniments established. Colonel Sykes, in his valuable paper <m 
the <' Vital Statistics of the Indian Army," has, from the evidence 
of figures, given explicit testimony to the benefit of abstaining from 
the excessive use of fermented liquors under such circumstances ; 
and, that when animal food is unsparingly used, and total absti«> 
nence from fermented liquors is not observed, the substitutioii of 
beer for distilled spirit will be the least injurious of pre-established 
habits, which proved not unhealthful in colder climates. He 
rightly associates the comparative healthiness of the Europeans of 
the Madras army with the increased consumption of m^lt liquors 
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by the soldiers of that presidency, and the gradations of mortality 
of the Bengal and Bombay European troops as partly influenced by 
the quantity of spirits respectively consumed. <' I have a strong 
conviotiony" says the Colonel, '^ that much of European disease in 
India is traceable to over-stimulus, and that the mortality among 
the Europeans troops will not be lessened until the European soldier 
is improved in his habits, until he is made to understand that 
temperance is for the benefit of his body, libraries for the benefit of 
his mind, exercise for the benefit of his health, and sayings banks 
for the benefit of his purse/* 

The diet of soldiers and seamen in tropical climates might be 
advantageously made a little more varied, by diminishing the pro* 
portion of nitrogenous or animal food, and increasing the quantity 
of farinaceous articles of diet, or of albuminous culinary vegetables. 
In the cold weather of the temperate zone, and in the polar zone 
particularly, increased proportions of animal and fatty food, with a 
moderate allowance of fermented stimuli for drink, either beer or 
wine, become necessary for the preservation of vigorous health ; but 
if the same habits of eating and drinking be continued in hot 
climates, they are followed by their natural penalty, rapid disease, 
and premature death. Many have recourse to stimidants, in the 
vain hope of relieving the languor of body and depression of mind, 
which naturally attend a first residence in such climates, but they 
are soon cut off, the victims of their own imprudence and temerity. 
Fresh provisions of good quality, or salt meat in small quantities, 
firee firom septic tendency, and sufficiently cooked, are absolute 
requisites for the climates of every zone. The provision of iced 
sherbets and coffee in regimental canteens, and the introduction 
into the army of an evening meal for the soldiers, would be useful 
improvements on the system of diet. If spirits be drank at all, 
they should be so after being well diluted with common water, or, 
what is better, with effervescing soda or potass waters. 

We cannot, moreover, doubt the pernicious effects that follow the 
habitual use of foul water, whether in camps or cantonments. The 
continuous introduction, from this source, of septic matter into the 
system predisposes it to be acted on by other morbific causes, even 
should this itself not become an exciting cause of disease. In tropical 
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diinatet it is either raised fircmi wellf 9 or obtained fh>m t^^ 
rain-water is eolleoted. In either case it is impr^nated largdy with 
animal and vegetable matter, and becomes quickly foetid and pu- 
trescent. Bemedial measures for correcting these evils are nmple, 
and not expensive. These are, — ^keeping clean the reservoirs, 
boiling the water, and filtering it through charcoal. Small additions 
of wine or spirit to bad water may be sometimes advisable, but its 
purification is the more salutary process, as the action of alcoholic 
drinks on the blood, assisted by increased temperature^ is to de* 
vitalize this pabulum of lift*. 

Dress. — ^With regard to dress or clothing for soldiers and seamen, 
it is desirable that this also should be suited to the climatic con- 
ditions of the different zones. The furs and woollen clothing which 
are so well adapted to retain the bod/s animal heat, in the tempe- 
rate and polar zones, are altogether imsuited to its conditions in 
either tropical zone. It is not necessary that, in this matteri 
appearance should be altogether sacrificed to convenience, but 
surely it is quite unnecessary that, except on parades, either ofiioers 
or soldiers should be buckled up in woollen clothing on all occa- 
sions, or that seamen in the performance of their ordinary duties, 
with the temperature at 96 to 100 of Fahrenheit, should be dad 
as under a polar sky. For hot climates a cool linen dress, made 
according to a pattern, should be officially sanctioned, so that one of 
the most common causes of disease, sudden refiigerations of the 
body, after excessive perspiration from over-clothing, might be 
prevented among the men. It is impossible to prevent soldien 
from throwing off their coats to cool themselves after a march, drill, 
or parade, and the addition, therefore, of a flannel under-waistcoat, 
or flannel imdress, must be at all times, in warm climates, an im-^ 
portant addition to the soldier^s dress. But defective clothing again 
of the soldier or seaman in cold climates, is frequently a main cause 
of their ill health, particularly when predisposed to pulmonary 
disease. Here flannel under-waistcoats and waistbands should^ in 
general, be provided as absolute requisites; it being kept in remem* 
brance that neither an over-coat nor any amount of extra dothingi 
in order to preserve warmth, can be a substitute for flannel next 
the skin, ov6r whose functions it has a special sanitary influence* 
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In rules for the preserration of health, the benefit of attending to 
the condition of the cutaneous surface is scarcely second in im« 
portance to that of maintaining in healthy vigour the ftinction of 
digestion. The skin is at once an exhaleut of waste matter from 
the system, a joint reguktor with the limgs of the heat of the 
body, and an agent of absorption amidst surrounding effluvia. 
Hence the importance of enveloping the body in warm wooUen 
dresses, as practised by the ancient Romans, as the use of flannel 
next the skin guards against the evils of checked perspiration, 
regulates the animal temperature iu warm climates, and prevents 
the absorption of deleterious effluvia in malarious countries. The 
more objectionable parts of the soldier's former dress, his stiff 
leather stock, heavy shako, and badly constructed knapsack with 
breast-straps, have been already altered and improved, and every 
alteration tending to lessen the weight which soldiers are obliged to 
cany on the march must be received as a boon to them. 

BATHma. — ^External personal cleanliness is in a general way 
well enforced throughout the army; but the means of general 
ablution, now beyond the soldier's reach, should be provided for 
him in every range of barracks of any considerable extent. Warm 
and tepid bathing is of the first importance, as tending to preserve 
the healthy Ainctions of the skin, both in tropical and temperate 
climates. It enables the body to accommodate itself to the changed 
conditions of new climates, until it becomes acclimated, and 
impowers the system to resist the morbific infiuences of malarious 
agencies generated in hot countries. 

Such are the general means— diet, drink, dress, and bathing*-for 
enabling the constitutions of soldiers and seamen to acconunodate 
themselves to changed climatic conditions : and I will now in the 
second place notice the hurtful agencies to which military and naval 
masses may be exposed, and the best modes of neutralizing them. 
The most noxious of these agencies are found associated with the 
sites of barracks, hospitals, huts, and encampments, on shore; or 
the state of the round houses, sick berths, and hold of ships at sea. 
But, while each of those individual subjects might claim a lengthened 
notice, I must now briefly confine my obseiTations to the morbific 
agencies which render these localities hurtfiil. Among these are low. 
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gwampy, filthy, confined, 'ill-ventilated spots, producing malaria; 
insufficient breathing space in, and defective construction of, barraokfi, 
huts, and hospitals. 

Barracks. — ^Medical topography is a most important branch of 
military hygiene, as it leads us at once to consider the various 
physical agents which influence the health of the soldier, and to 
remove him, when practicable, from all causes of endemic disease. 
In selecting sites for barracks, however, the military capabilities of 
the locality, rather than its sanitary fitness, have been usually 
thought of. The opinions of commanding officers, and of the 
engineer department, have consequently, on such occasions, been 
more sought for than those of medical officers. But it is the 
interest and the duty of Government to quarter troops in the most 
healthy places that can be found, provided always that such 
selections arc compatible ^vith the requirements of the service. 
Elevation and drynesa of locality, free fix>m exposure to strong 
atmospheric currents from the land or sea, may be looked on as 
two most important requisites for a barrack or hospital site. In 
the land service, a large amount of the mortality in the tropical, 
and even in the temperate zone, may be fairly attributed to the 
swampy and ill-drained condition of the localities where barracks, 
hospitals, and military stations have been established. In India I 
have known a station selected for a regiment of dragoons, where 
the Government, ailer going to great expense in constructing 
barracks, hospitals, and stables, and allowing the regiment to bury 
twice its average strength in the course of twelve years, ordered 
the locality to be abandoned and the buildings destroyed. So at 
sea, much of the sickness that has decimated ships crews in the 
West and East Indies, and on the shores of Africa, may be 
accounted for by the miasmatic emanations given off from the 
accumulated filth of the ship^s bottom. Such emanations are 
doubly vigorous in poisoning the systemic blood, and producing 
fevers of the most fatal type, when on shipboard the air is im* 
perfectly renewed from above^ or in land-locked situations where 
the atmosphere is stagnant. It is vitally important, therefore, that 
before any permanent station, hospitals, or barracks for troops be 
established, measures should be taken for obtaining frill topo* 
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graphical information as to the sahibrity of the locality^ with the 
physical qualities of the climate and water; and what influence 
they usually exert on the health of man and animals. 

The ground on which such buildings are placed, whether flat or 
devatedy should be thoroughly drained. The removal of the sur- 
face drainage and animal excreta is more important in the tropical 
than in the temperate zone ; as the decomposition of animal and 
vegetable organic matter in the soil is rapidly promoted by the 
influence of high temperature, and becomes a most powerful source 
of morbiflc agency. An efficient system of drainage and building is 
capable of completely altering the unhealthy character of swampy 
localities : so that Bombay and Demerara, once in as bad repute as 
the shores of Africa, but now drained and covered with buildings, 
rank among the healthiest of our tropical colonies.* The beneficial 
results that have followed from quartering the white troops in 
Jamaica at Maroon Town and Newcastle, where the ratio of 
mortality is from 2 to 3 per cent., instead of at Port AntoniO| 
Montego Bay, and Up-Park Camp, where it exceeded 14 per cent., 
are facts patent to all. 

Two of the most important points to be attended to in connection 
with barracks, hospitals, and huts, are to avoid over-crowding, and 
to obtain proper ventilation. The first object may be attained by 
building rooms of a proper size and height, and by allotting them, 
not according to the superficial extent of the flooring, but according 
to the cubic contents. Sarlandiere, in his Military Surgeon^s Vade 
Meciun, urges that not less than 1307 cubic feet should be allowed 
for each man ; but we fear that this ample space will never be 
allowed to soldiers, either in barracks or hospitals. Our prison 
inspectors allow 1000 cubic feet for each prisoner, and Tredgold on 
Ventilation deems 600 to be necessary for the preservation of 
health. The medium of these two quantities, or 800 feet, should be 
adopted as the minimum for temperate climates, and 1000 for that 
of tropical ones. A large amount of disease among soldiers is justly 

* The unhealthiness of some of the East India barrack sites, as those of Colaba 
and Secunderabady from retention of the surface drainage, is well known. But td 
the credit of the Directors of the East India Company, it must be said that they 
have ordered all barrack buildings for the future to be raised on archest 



236 THE HEALTH OP SOLDIERS AKD SEAMEN 

attributable to the continuous breathing of the vitiated atmosphere 
of over-crowded barracks, hospitals, and huts ; and Colonel Tulloch, 
in his Statistical Reports of the British Army, has shown that 
crowded barrack rooms, in tropical climates, are not less influential 
than restriction to salt diet, in producing increased mortality from 
consumptive diseases. 

In r^ard to ventilation, after all that has been written and 
recommended by Dr. Reid and others on this subject, the main 
object to be obtained is a free circulation of air around the building, 
so that it may be preserved from damp, and be entirely isolated 
from other buildings. 

On the subject of dutieSj exercise, amusements, and education, my 
remarks must now be very brief ; having already occupied so much 
of your time and patience. Night duty, particularly in tropical 
climates, should be reduced as much as possible, so that soldiers 
should have at least four nights in bed ; for otherwise, and par- 
ticularly when they are exposed, even in climates of the temperate 
2one, to cold and wet in the trenches during a siege, their health 
will invariably suffer. 

Under the head of exercise may be included parades, drills, and 
marches ; and no more fertile source of predisposition to disease 
exists than in the excess of any of these objects, — ^beyond the phy- 
sical capabilities of the soldier. Doubtless, long marching in warm 
climates has been often overdone, so as to render men generaUy the 
victims of cholera and tropical fever ; and in no part of the military 
economy of regiments, or armies, may the sound judgment- of com- 
manding officers be more usefully displayed, than in the proper 
regulation of marching or other exercise for the soldiers. 

I will not at present enlarge on the amusements, education, and 
punishment of soldiers ; but, in reference to the whole subject, shall 
conclude by the following medico-military recommendations, pro- 
mulgated at Burgos, in May, 1823 — when the French army was 
advancing into Spain. 

1. The soldiers always to wear their cloth trousers during the 
prevalence of cold weather. 

2. Not to be permitted to undress on arriving at the halting^* 
place, or at their bivouac in the evening. 
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3. To wear their over-coats whenever the air is chilly, and when 
they are not on the march or working. 

4. In wet weather, to halt for the night on ground a little ele- 
yated| sloping, and sheltered from the wind. 

6. To increase in such cases the number of fires, and to keep 
them up till the time of starting. 

6. In wet weather to make a distribution of brandy on starting 
and on arriving at the bivouac. 

7. In hot weather, to march the troops early in the morning, or 
in the evening, resting during the middle of the day in sheltered 
places. 

8. When linen trousers are permitted to be worn, to make tlic 
soldier put on a girdle of cloth or woollen stuff round the belly. 

9. To make frequent halts, selecting places where the water is 
good ; and to take care that the men do not drink cold water when 
greatly over-heated, 

10. To give them regular exercise when in cantonments. 

11. To be careful that their clothes and shoes are kept up and 
repaired. 

12. When compelled to use bad water, to mix a little vinegar or 
brandy with it. 

13. In marshy places, to encamp, if possible, on high ground. 

I have thus imperfectly endeavoiired to apply the principles and 
means of medical geography to the preservation of the health and 
efficiency of our soldiers in foreign climates* But in regard to the 
removal of men from one climate to another, their regimen, dress, 
dwellings, and drill-exercises, statistical results are yet to be col- 
lected, and made useful, as the foundation of practical deduotionSf 
hr otlr ftiture guidance in everything relating to the British army 
and navy^ as weU as the East Indian armies. 
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July lOth, 1857. 
Colonel the Honourable JAMES LINDSAY in the Chair. 



ON THE RIFLE ; SHOWING THE NECESSITY FOR ITS 
INTRODUCTION AS A UNIVERSAL INFANTRY 
WEAPON. 

m 

Being the substance of a Lecture delivered at the United Service 
Institution, by Lieut.-Colonel Wilford, Chief Instructor, School 
of Musketry. 

Mr. Chairman, Gentlemen, and Soldiers, 
I am permitted to address you on the subject of Musketry, and 
IshaU— 

Ist. Endeavour to show the necessity for the introduction of 

the Rifle as a universal infantry weapon. 
2d. The mode by which it is now being introduced into the 

British Army. 
8d. The advantages which must ensue therefrom. 
4th. I shall advert to some objections urged against it. 
Although my subject trenches upon the history of arms, the theory 
of gunnety, and military education, and knowing that it is too com- 
prehensive and important to be properly dealt with in a single 
lecture, I must crave your indulgence, and I shall endeavour to be 
brief. 

Ist. As to the necessity for the ri£e as a universal infantry 
weapon: 

Before proceeding, I must pay a tribute to ** Brown Bess/' and 
willingly confess tha^ it was a very formidable weapon at short rangesi 
owing to the steadiness of the British soldier when under fire, using 
such a heavy gun, large charge, and ball. Its deadly fire in close 
combat, in the Peninsula, at Wliterloo, and in India, has been borne 
honourable testimony to, by those against whom it was directed. 
Nevertheless, partiality must not be suffered to blind us to the 
defects of our old friend ; for, with the bayonet fixed, it was the 
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shortest gun used by any Eiuropeau ai*myj at the same time the 
heaviest; it had the most windage — ^fired the largest charge of 
powder-^it had the greatest recoil — ^the least accuracy. It was folly 
to attempt to fire with it against small, or at all distant, objects \ and 
the British soldier found himself almost powerless when contending 
with half-clad savages or semi-civilised enemies. Beyond 80 yards 
it lost all certainty of hitting a single man, at 200 yards it waa 
uncertain even at larger bodies, and when screwed into a block or 
fired off a rest, you might shoot all day at a target 300 yards 
distance, and 18 feet square, and never strike it once; so that a man 
might be in perfect security if fired at from sunrise to sunset, at 
even a less distance than 300 yards, provided the firer made a faith- 
ful promise ahxxys to aim at him. How, then, I may be asked, 
were our former victories gained ? Truly : British infantry have 
nobly played their part in gaining victories over enemies who were 
armed with muskets nearly as had as their own ; they conquered 
ivith Brown Bess, not through Brown Bess ; but rather, they earned 
honours in spite of it. The late Lieutenant-General Sir Greorge 
Gathcart, upon whom lay the onus of the Caffre war, wrote to be 
furnished with such means as, in his judgment, might bring that 
inglorious transaction to a close, and cut short the Caffre Bill. 
What do you think he asked for, gentlemen? Three thousand 
Swiss! Did this English General think Swiss more brave or better 
disciplined than Britons? — ^himself pronounced by our gracious^ 
Sovereign to be a hero, of a family of heroes! Did he intend to. 
disparage those, his brother soldiers, whom he had the honour tq 
command? Most assuredly not: but he felt a vacuum England's 
army could not fill, — Switzerland and the Tyrol being the only two 
countries which could supply the kind of soldiers he required, viz. 
such as could fire at small objects with accuracy at long ranges. 
On one occasion at the Cape, it was calculated that after firing 
80,000 rounds, 25 Caffres were killed, being in the proportion of one 
Caffre for each 3,200 rounds ; and the probability of hitting a man 
at 500 yards, is as one farthing to 800 millions of pounds, — the 
National Debt of Great Britain ! All men have a way in which 
they prefer fighting, and Caffres rarely select a piece of open country 
to try a little bayonet work ; so that, unless they can be hunted 

s 
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like hyenas, war with them may last for ever ! What a melancholy 
object does a ciyilised soldier present, when loaded like a mule, and 
armed with a gmi which will throw a ball with some certainty about 
the distance a man can throw a stone, pursuing an enemy who 
carries little more than his skin upon his back, and to whom every 
rock and tree is a fortress! In a pamphlet by Colonel Jacob, 
" Bombay Artillery," he says :— ** Man has been called a tool-making 
" animal ; and it is a certain mark of advancing civilisation, of the 
" progress of mind over matter, of the development and operation 
" of those laws by which the working of the human brain makes 
*' the force of one civilised man equal to that of the stalwart limbs of 
" thousands, or even millions, of untaught and ignorant barbarians. 
" To no people on earth have tools and machinery been of more 
'^ importance than to the English. It has been said that it was 
" the spinning machinery of Arkwright which enabled England 
^ so long to stand alone, and successfolly, against the world in arms. 
" If such be the value of the tools employed in the arts of peaoe^ 
** those used in war must be even of more consequence. The 
" military art, like all others, can only approach towards perfection 
^' by the use of the most perfect tools and machinery attain-^ 
'' able. Yet, notwithstanding this certain truth, it is notorious 
'^ that the inferiority of the arms used by modem English soldiers 
** Was, for long, a disgrace to the intelligence of the age, and an 
" outrage on common sense, when compared with the high state (^ 
'' perfection to which the manu^usture of anus, as of all other tods 
'< and machinery, has been brought in England." Until recently 
we had four battalions of Rifles, and also Canadian, Ceylon, and 
Cape-mounted Rifle regiments, but their weapon (the Brunswick 
two-grooved) afl;er most extended experiments at Antwerp in 1844) 
was deemed to be the worst in Europe. The French had £>r a kng 
time discontinued rifles in their armies, thinking that the time ket 
in loading was not compensated for by their comparativ(Bly incieMed 
accuracy. The inefficiency c^ the smooih-bore musket is showii in 
the most marked manner by the number of years it has taken ottr 
French allies to subdue the native tribes of Algeria, as fighting may 
be said to have just closed there after about 80 years' durati^m. Tlie 
French^ finding themselves unequally matched against Araba and 
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Kabjles, who had a range and acciiracy unknown to the French 
infantry, attempted to place themselves npon equal footing, by carry- 
ing wall pieces (the hand-gnn of 400 years ago), and* afterwards they 
sought to effect their purpose with light artillery; but these not 
proving satisfactory, they turned their attention back to tilie rifle. 
The French army now includes some thousands of chasseurs armed 
with rifles, and I believe that the expense is the only bar to their 
universal introduction, as they happen to have in use and in store 
some 700,000 smooth-bore muskets. Fortunately we have not our 
neighbours* difficulty to contend with, as between 200,000 and 
800,000 Brown Besses were burnt to a cinder one fine momingf 
with other rubbish and cobwebs, in the Tower. I hope the quarters 
where naughty people were placed in former times were burnt down 
at the same time, lest some one I know should be thought worthy of 
incarceration. The Prussians have many thousands of their infantry 
armed with a breach-loading long-range rifle. The Russian army is 
to have 54 rifle regiments, with a rifle company to each other r^* 
ment of infantry. The Austrians are busy at work, according to 
their means. The Tyrol has always supplied them with a large 
number of marksmen. The Belgians are, I believe, tmiversally 
armed with rifles ; and even the little kingdom of Portugal has 
ordered 28,000 rifles from Belgium. Thus, whether we shall 
universally arm with a rifle or not, seems to have been settled for 
US by their adoption into foreign armies, as we must either place 
ourselves upon an equality, as to armament, with those against 
whom we may have to contend, or lie down in the gutter, content 
to allow our enemies to ride over our heads roughshod 1 I shall 
now describe, by way of contrast, the performances of the Enfield 
rifle. It is 2Jlbs. lighter than the old musket, has a smaller bore, 
fires a heavier projectile, it is stronger, has only -009 windage, uses 
only 2 J drams of powder, has little or no recoil, and it is sighted up 
to 900 yards. It can be loaded with the celerity of any smooth- 
bore, but possesses an accuracy far beyond what Brown Bess or the 
Brunswick rifle could attain. "An experiment was made at Hythe, 
in which 35 men, skirmishing in marching order, fired 80 rounds 
each, advancing and retiring at distances between 820 and 550 
yards, at two targets, the one 50 yards in rear of the other, each 
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having a frontage of 30 yards, equivalent to 35 files : the targets 
were six feet in height, and the distance between the two was equal 
to that of a battalion column at quarter distance. There were 617 
hits out of the 1,050 rounds — the men engaged had to judge their 
own distance. Had there been six intermediate targets to represent 
the other companies, it is not too much to suppose that thej would 
have had at least 200 more hits ; so that, out of the 1,050 roundsj 
about 800 would have told upon the column. On another occasion, 
30 men were arranged in skirmishing order, and fired at a group 
representing a fieldpiece coming into action (stufied figures of 
horses and men of the ordinary size); the firing was stopped at two 
minutes, when it waa found that each man had fired two rounds ; 
when of the six horses and eleven men, including the three mounted 
drivers, the six horses had twenty-two balls in them» and seven of 
the men were also struck. This trial was repeated at 815 yards ; 
five out of the six horses had sixteen hits, and six out of the eleven 
men had eight balls ! At this second trial the time was extended 
to three minutes, when it was found that the front rank had fired 
three rounds, and the rear rank two. Had one rank not waited for 
another, but had both fired together, the same execution would in 
each case have been done in half the time. In volleys at a frontage 
representing a section of a company — ^targets six feet high ; at 300 
yards, 90 per cent, hits ; at 400 yards, 76 per cent. ; at 600 yardsy 
52 per cent. ; and at 800 yards, 25 per cent., were obtained by 
soldiers who had only undergone one course of instructipn at the 
School of Musketry. At individual firing the results are equally 
surprising : an officer of the 1st West India Regiment rec^tly hit 
the target seven times out of eight consecutive shots, three of which 
were fired at 850 yards, and five at 900 yards. 

But the rifie invented by Mr. Whitworth (and which has been 
tried at Hythe) as far outstrips the Enfield, as the Enfield does th^ 
BrunsAvick; and experiments are now in progress at Woolwich, to 
see how far it may prove suitable for a military arm, and more fully 
to test its merits. Opinions are more or less valuable accordiog to 
circumstances, but facts are stubborn things, and, if grilling your 
adversary be any test of a gun, there cannot be much difficulty in 
determining the compan^tive meritf of any arm. The Whitworth 
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will fire better at 800 yards than the Enfield at 500 : bejond 1,100 
the Enfield must " cease firing," while Whitworth's can do business 
at 2,000! Indeed, rifling seems to be in its infancy, and range 
must only stop, with the powers of the human eye to take an 
aun. Breach-bading rifles have also been invented, from which 
there is not the slightest escape of gas, and which can fire ten rounds 
in one minute. The continuance of their fire will only be restrained 
by the exhaustion of their ammunition, or the rifle becoming too 
hot to hold. 

Allow me to read an extract from a recent number of the Times, 
as follows : — " What is a Rifleman? He is simply an infantry 
*' soldier, equipped with a fire-arm, and therefore difiers nothing, 
'' upon a first presumption, from any other soldier in the line. 
'' But his equipment differs in quality, if not in kind. His weapon 
** is constructed especially for long and accurate shots, and he is 
<' trained to manoeuvres, teaching him how to improve every advan- 
'* tage of groimd or position which he can find. That in these 
♦' respects he may be better than an ordinary soldier is very true, 
** but why need the ordinary soldier be left in this position of in- 
<* feriority? Why should not every soldier in the line be provided 
** with a firelock as good as can be manufactured, and taught to 
'< use it as cleverly as a sharpshooter? A rifleman, after all, is 
'' nothing more than a musketeer, armed with a musket which will 
** kill, and one musket ought to do this as well as another. Take 
** a parallel from times long past, when the favorite weapon with 
'' the Englishman was the bow. We do not read in those days 
" of any company of archers provided with particularly good 
" bows or arrows, or expected to shoot with particular accuracy. 
<< Every man had as good a weapon as could be found, and en- 
'^ deavoured to use it as well as his neighbour. If, in an army of 
** 100,000 musketeers, 10>000 can hit the mark, while the others 
^* cannot, they become of course a corps of peculiar utility; 
** but their superiority would vanish when the other 90,000 
*^ became marksmen of equal merit. If the rifle, or effective 
'^ musket— for the rifle is nothing else — ^were ill-adapted to general 
** service, it would be another matter ; and, as every man alike 
" carries a firearm as his weapon, there can be no reason why one 
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<* should not be as well equipped and as well trained as another,—* 
<' whj the greatest available efficiency should not be imparted 
<' to alL In our opinion, it is better to make every soldier in the 
« army a good shot, than to assume that most of them will be 
<< bad onesy and provide special battalions for compensating the 
<< defect. In this respect, every battalion should be special, and to 
<' such an end we hope our own organization is now tending.'* I 
confess that I entirely concur in the sentiments contained in the 
foregoing quotation, and happily our rulers have determined that 
every British soldier shall be *< apeeial^ and a rifleman. Thus we, 
having the kernel, need not trouble ourselves about the 8hell,^so 
that whether some regiments shall have short rifles, and long swords 
to interfere with their running, or longer rifles and short bayonets, 
does not much matter. If for '< auld lang syne " the most con- 
spicuous colour, viz. black, be preferred by some, let them wear it. 
Biflemen can only be made such by teaching,— they are not bom 
such, though some learn quicker than others. In the English army, 
a soldier cannot be made to serve in any regiment contrary to his 
own will ; and to extract the good shots from one regiment and 
place them in another, vice an equal number, whose only fault was 
that they could not shoot, would be submitted to by the colonel 
about as gracefully, as if you were to extract a tooth a*moming, 
till all were gone, and furnish him with a pretty, white, new set 
with which he could not masticate. Happily, no English colonel 
will ever be called upon to command a weeded regiment. 

Thus, I trust I have shown the necessity for the introduction of 
the rifle as a universal infantry weapon : first, from the insufficiency 
of the old musket; secondly, because foreign armies are lai^y 
introducing it ; thirdly, from the astonishing powers of the rifle in 
the hands of a taught soldier. 

2ndly. Before proceeding to show the mode by which the rifle is 
now being introduced into the British army, I shall briefly refer to 
the manner in which firing was taught hitherto; — and here, strange 
as it may sound, although the name musketeer implies a soldier 
who destroys his enemies by firihg out of a musket, and sticking with 
a bayonet, yet how to perform these with the greatest eflect were 
the very two things he was never taught. Being placed in position 
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to oommenee firing or to cliArge, the soldier was left to his own 
lesouroes; yirtoally, in firing, he shut his ejesi opened his mouth, 
threw his head back, and pulled the trigger; and, as if this was not 
oiough, he was sometimes exhorted to ^'aim low.'* His feeling 
commandeTi being so supremely ignorant, might just as well have 
said: '^ You see those poor fellows ? — do not hurt them — aim low T* 
an almost certain mode to insure their balls flying over the heads 
of their opponents, as any ball will ricochet at the same angle with 
which it strikes the ground. There was a thing called ball prac- 
tice; it was looked upon by all parties as a bore, hurried through 
as a form, almost universally, as there were but very few bright 
exceptions, being the infinitesimal minority of officers, who thought 
their men were intended to hit when they fired ofi^ balls ! How 
can anything be practised which has not been prevumaly taught ? 
Ask a man to practise the fiddle, who does not know a note ; or to 
dance a polka, who has never been taught a step. Hence our ball 
practice was, in most cases, little better than a farce, and if the 
calico target did not look sufiiciently satisfactory to be carried in 
triumph into the barrack yard, the dnunmer well knew that .he had 
only to drive a few holes through it with his drumstick to make it 
*^ all right." It is true that the '' Infantry Manual" contained most 
valuable instructions for firing, but these were almost a dead letter 
for want of detail, while it must be admitted that, from the wretched-* 
ness of the gun, it would not have paid for the trouble of teaching; 
although, had the instructions been complied with, firing would 
certainly have been much better than it was. Our new gun requires 
a new man; as Colonel Jacob says, '^a skilled workman, not a pipe* 
clayed automaton.** With this view, the late Lord Hardinge, who 
introduced the Enfield rifle, established in 1858 a normal school of 
musketry at Hythe, in order to qualify the soldier to use it. De* 
tachments of different regiments are sent to that establishment to 
go through a course of training, which occupies about ten weeks, in 
order that each i^^^iment may be supplied with a qualified officer 
and non-commisiioned officer instructor in musketry. The instruo* 
tion is divided into theoretical and practical«*the latter into drill 
and practice. The object of theory is to give the reasons for every- 
thing that the soldier may be afterwards called upon to perform in 
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practice; and it is taught by lectures^ diagramsi models, aad by 
catechising. There are four driUs, viz., cleaning of arms, target 
drill, judging of distance drill, and the manufacture of cartridges; 
target drill being divided into aiming and position drill. The most 
minute attention is paid to each individual soldier, and he is taught 
to fire in drill, balls being afterwards used in practice merely as a 
test of the soldier's proficiency. A man cannot be made to hit a 
mark against his will, in fact, he fires with his brains, the eye and 
finger being merely servants of the mind. To succeed or to excel, 
there must be love in the heart and knowledge in the head, but no 
man can be interested in that which he cannot understand. Hence, 
each soldier is made to comprehend the laws which influence the 
bullet in its flight, and how to apply this knowledge to practice. 
He is led to think, and his moral character is found to be improved 
and elevated thereby. He becomes conscious of his increased 
efficiency and value; he is raised from a mere machine — a trigger* 
puller— a thrower away of fire— >and, after instruction, is not merely 
a good, but an intelligent shot. It has been satisfactorily proved, 
that taught soldiers beat untaught officers, but taught officers will 
excel taught soldiers. A raiment, on the old system, never im-» 
proved, year after jrear, in firing ball, while a taught regiment fires 
better each succeeding year. Sportsmen are generally beaten by 
taught men; to their annoyance and surprise, they cannot hit an 
iron target, but refer to their performances at bogs in Ireland, or 
jungles in India. The officers are put through predsely the same 
amount of drill and practice as the private soldier, each snapping 
caps, firing twenty rounds of blank, and 110 rounds of ball, in 
individual firing, file and volley firing, and skirmishing, in which 
they are exercised as soldiers; but in addition (being attached to 
sections and classes^ when they act as officers) they are taught haw 
to teacK A series of lectures, eight in number, is delivered and 
explained to them, upon which, and upon the whole course of 
instruction, they are catechised and examined in presence of the 
commandant, at the expiration of the term, preparatory to receiving 
certificates. The eight lectures treat of the theory of gunnery, the 
history of small arms, the history, manufacture, and explosive force 
of gunpowder ; of these each officer is required to take a copy. 
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Thus in each regiment of the line it U intended that there should 
be at least one intelligent officer, possessing a fund of most impor* 
tant information connected with the efficiency of a rifle raiment, 
and to whom is entrusted the duty of aiding his commanding officer 
in furthering the efficiency of his regiment, by instructing the 
officers and men in the theory and practice of musketry. I trust 
I have sufficiently pointed out the mode by which the rifle is being 
introduced into the British service. 

8rdly. As to the results which must ensue. 

Actual and varied warfare can alone fully demonstrate the 
consequences of war carried on "with such amazingly increased 
powers of destruction placed in the hands of the infantry, who 
have ever been numerically the strongest portion of modern 
armies; and it mil depend upon the talent of commanders to 
avail themselves fiilly of these powers. Unquestionably the 
whole system of tactics and fortifications must imdergo important 
modifications^ from the altered relative value of artillery, cavalry, 
and infantry, I shall not presume to dictate how our new 
infantry shall be best employed, but I can state what their powers 
mil be. My duties lead me to deal with units, whose value 
becoming increased in proportion to the amount of instruction, we 
arrive at sections, companies, regiments, brigades, and divisions, 
until the whole infantry of our army can shoot at long ranges. 
Should two rival armies take up their position at a very short 
distance, and choose to take issue with the bayonet, in this case, 
a pike might answer all purposes even as well as a musket, 
much less a rifle. But the long*range rifle will tend to keep 
armies at a more respectful distance. Unquestionably in all the 
minor operations of war, in desultory warfare, in the defence of 
posts and field works, in clearing out embrasures, mantelets and 
gabions being fired through, the lines of defence in permanent 
works being lengthened, infantry rendered less dependent for sup> 
port upon artillery, advancing colunms and field batteries being 
reached at 1,000 yards, and thus be for a long time under a 
destructive fire, — in all these cases the rifle will play a most 
important part. A taught regiment of 800 men could throw 
16,000 bullets in ten minutes into a fort of an area of 50 square 
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yarda, at a distance of 900 yards; and this could be done over the 
heads of a column advancing to storm. With such startling &ct8> 
showing the mighty change which must take place owing to the 
efficiency of infantry, one cannot but be surprised at the sUly, 
indeed the ahnost rancorous, spirit of controversy, with which the 
introduction of the rifle is attempted to be opposed. One might 
almost suppose, in treating of the powers of our weapon, that we 
are longing for a tilt against our artillery brothers on Woolwich 
Common, while all the time we are only thinking of making short 
work with our Queen^s enemies. Every patriot cannot but rejoice 
on finding that there are improved means of securing the duration 
of peace, and curtailing the evils of war; whether it be by im-* 
proving the sabres or lances for our dragoons, the ships and arma- 
ment of our navy, the guns of our artillery, or by the rifles of our 
infantry and marines. It is well that each branch of our service 
should be ^'well up" to what is going on in the others; and as 
foreign nations are '^ wide awake,^' our artillery and dragoons may 
as well '4ook out for squalls/^ for they may safely anticipate a 
brush with long-range accurately-shooting in&ntry. It is too late 
to deny facts ; and to '' go a-head " is doubtless the order of the day 
with each and all of us. The English army must ever be a small 
one; our object therefore should be, to make up by eflicienoy for 
what we want in numbers. While no expense should be spared in 
perfecting our arms and ammunition, so, also, too much pains 
cannot be taken to qualify the soldier effectively to use his 
improved weapons, ever remembering that the good gun is worse 
than useless in the hands of an imtaught man. It is right to have 
a suflicient supply of first-rate rifles in store, but if we trust to 
them for safety, not knowing where to find intelligent men to use 
them, we are leaning upon a broken reed; it is not to the weapon, 
but to the user of it, we must trust for the protection of our throne, 
our altars, and our hearths I Was it English bows that gained 
immortal honours for English infantry at Cressy, at Poictiers, or at 
Agincourt? No, it was English bounnen. Were slings from the 
Balearic Islands better than those made at Bome? No, but the 
eUngers were. John Bull consoles himself by knowing that 
" wooden walls " surround his " sea-girt isle," but for myself, my 
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granulation increases when I hear about the '^ hearts of oak ^' to 
stand behind those walls. Some weeks since our friend John was 
assured that there should be no needless call upon his pocket, as 
the line was pared down to the ante-war standard, but that there 
should be lots of rifles in the stores, and large numbers of militia 
(at their ploughs), who at the end of three weeks could be made 
perfect soldiers, and fit to be employed for the defence of Mrs. and 
the Misses Bull. If by a soldier is meant a man in red, who can 
march without treading down the shoe-heels of one in front, well 
and good ; but if you mean to convey the idea of one skilled in the 
use of a rifle, perhaps three years would be nearer the mark. The 
maximum of efficiency, with the minimum of instruction, could be 
best got out of a pike, a weapon one stage a-head of the broom* 
stick, and the one I would recommend to be placed in the hands of 
your three-weeks' men. Although my opinion as to the conse^- 
quences which must ensue from the introduction of the rifle can 
have no weight, I am fortunate in being enabled to refer you to the 
opinions of officers of artillery. Colonel Jacob, to whom I have 
before alluded, writes :—'' Judging from our practice, it seems 
'' certain that two good riflemen so armed coidd in ten minutes 
<' annihilate the best field battery of artillery now existing.'* << The 
<< army which should first adopt these weapons would thereby obtain 
'^ an advantage equal to that of the exclusive possession of fire- 
^< arms a century ago. One effect of these would be that the whole 
" of our field artillery would become totally useless." " Train and 
<' arm the men worthy of their noble nature, and 50,000 such 
'< soldiers would be a match for a world in arms." '^ Any numbers 
^ or mere masses of semi-barbarous enemies, aye, or of ordinary 
*' soldiers, would be powerless against such foes. Cavalry would 
<< become of little value against such infantry, and our present 
<^ artillery absolutely useless against them. With open files and 
f< ranks, each man a skilful combatant, but still all acting in 
<< perfect concert, as would be easy with such brave, trusty, and 
^ intelligent and skilfiil men, they would sweep their enemies from 
<< the earth, themselves almost unseen ; while a single discharge from 
^ a company at 1,000 yards distance would annihilate the best 
<< field battery now existing. The value of individual skill and 
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^< practice would be immensely greater than under the present 
'' (1855) system. No amount of mere ' food for powder ' could 
<* successfully oppose even a small force so formed; opposition to 
<< the English soldier would become as impertinent on land as it 
« has been said to be by a celebrated French author to our seamen 
<^ on the ocean. With such in&ntiy so armed our artillery must 
** be abolished or improved.** 

I shall now read to you a few extracts from a work, entitled 
^' Ck)nstitution Militaire de la France,'' written by Piaixhan, a General 
<xf French artillery, and translated into English by Major-Greneral 
Brereton, Soyal Artillery. *^ Napoleon has said that the musket 
*' is the best warlike machine inYa[ited by man; what would he 
^< have said if he had seen Uie new arm ? What the c<Hisequence8 
*^ of this change will be, it bec<Hnes of importance to examine, 
^' At 600 metres the enemy^s case shot will scarcely range, and his 
*^ round shot will only hit a group of two or three men six times 
^' out of 100 rounds, but at that distance our in£uitiy can make 
(' every shot tell upaa the vast group of men and horses in action 
^ with a gun. The enemy's artillery must soon be silenced* Thus, 
** on both sides, if a batteiy of artiUery be placed in line, and in 
^ advance, and if a company of light in£u)try be placed in front of 
^' it, there will probably be a complete extinction of fire of artilleiy. 
^ No doubt the cannon will always retain its superiority in pene- 
^ trating deeply into the heads of columns, in clearing obstacles, 
*' and in acting at considerable distances; but the fire of light 
^ in£uitry will have a terrible effect against field batteiieB; and a 
" swarm of Hght in&ntry upcm the whole line, firing with such 
^ exactness, what will not be its effect upcm an enemy's troops 
** upon its masses, and upon ita officers, who wiH be selected as 
** objects by the most practised of the marksmen ? Doobyess, 
^ the more effectual an arm has been rendered, the more akiUul 
** dioald be the man who is to use it. Tbus this new aim— a 
** French invendoiv— will not only be fiiToarable to Franoe^ but 
'^ also to all de&nce against attack ; it will be in fiivoor of the 
** weak against the powerful; fiivourable to independence, to die 
'^ rights, to the peace, and the dearest interest of ereiy natioii. 
'^ Now that the musket has beei rendered capaUe of strikiDg a 
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*' group of two or three men six times out of 100 rounds at a 
" distance of a quarter of a league, and that at 200 metres every 
" shot takes effect, it is evident that constant firing, and more 
'' especially the meeting of line against line, column against column, 
*' will become less frequent — that a change will take place in battles 
<* and manoeuvres." I trust, gentlemen, from what I have now 
stated and read, that you are satisfied that most important altera* 
tions and consequences nvust ensue from the adoption of the rifie 
musket as an infantry arm, bearing in mind that those intelligent 
artillery officers, when they wrote, were entirely ignorant of the 
vastly increased povoers of the Whitworth rifie. 

4thly. I shall now notice some of the objections which have been 
used against the rifle as a universal infantry weapon. Although it 
is only six years since the introduction of the Minie, and four since 
the Enfield, much of the outcry, and many of the objections, have 
died, out ; and, indeed, they were most of them so puerile, as hardly 
to deserve the time taken to repeat them ; to answer such ** twaddle " 
would be worse than waste of time. " Rats and mice were to eat 
the grease of our cartridges I" " The hole made in a man's body by 
the buUet would be too small T " The soldiers would forget to 
reverse their cartridges from excess of funk !" " They would not 
be able to judge the distance of the objects." *^ Courage would 
vanish by firing at long ranges " (ergo, the rifles and artillery must 
be cowards par excellence). " Squatting on the heel would spoil a 
man for charging." " Position drUl would make a battalion shaky 
under arms." It is in print, that infantry soldiers were never 
intended to play at " long bowls ;" " it is not their business to shoot 
men a long way off." They must not poach on the manor of a man 
dressed in blue, with scarlet facings j and, imtil recently, it was not 
lawful for a man dressed in scarlet, with blue facings, to shoot an 
enemy unless with a bullet of spherical form, weight one punce, 
powder 4 J drams i and the projectile must " not be a compound," 
but be made of lead only. " The rifle is too delicate, and not fit to 
" be put into the hands of a conunon soldier ;" wilfully forgetting that 
that master mind, the late Lord Hardinge, who placed the Enfield 
rifle in the soldier's hands, also, established the school of musketry, 
that he might be qualified to use the hest gun which has evet^ yet 
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been supplied in such large numbers to any army thai ever trod the 
earth ; and every Briton owes a deep debt of gratitude to that great 
man, who, ahead of his generation, ardently longed that before he 
died, the English soldier should carry the best gun that could he 
made. But, gentlemen, we do not intend to have a '' common " 
soldier; and I need only point you to the gallery, crowded with 
infantry soldiers of the Guards, to prove that our men can be inter- 
ested in their profession, and are willing to be instructed. Let no 
one dare reproach a soldier with being '' common " or ignorant, 
until he himself shall have used every exertion in his power to 
enlighten and to make him uncommon : perhaps he is more 
ready to learn than we are to teach. By calling the rifle " deli- 
cate,^' an aspersion is cast upon the character and judgment of Lord 
Hardinge, who decided that it was entirely suitable for military 
purposes. If I knew what was meant by the word '< delicate," as 
applied to the rifle, I should be glad to answer the objection. If 
fragile or weak is intended^ I have authority for stating that, 
although lighter, it is in reality stronger than ** Brown Bess.'* 
Perhaps delicacy may refer to the construction or use of the sights. 
I can only say that I have witnessed the firing of hundreds df 
thousands of ball cartridges, by all sorts of m^, and have never 
seen but one injured, and that so very slightly, that its use was not 
in the least interfered with. It is foretold that the infantry soldier 
will be too much alarmed, from the fire of artillery, to use his sight; 
but permit me to remind this objector, that artiUery can only fire 
with accuracy firom being a judge of the distance, and then by 
using a sight; and that they are equally subject to firight, being the 
recipients of a shower of leaden hail, while pouring forfih their 
thunder. A back sight is quite a proper thing for a large gun, 
fired by a man in blue, but wholly unsuitable for a small gun, and 
beyond the care and capacity of his brodier in yellow facings ! 
This is almost too absurd ! A chronometer is, I believe, a most 
delicate instrument; but I never yet heard that it is too delicate for 
a sailor. The promised advantages ore said to be " overdrawn,'' 
and a wise man recently wrote in the Times, that this was proved 
by the few Russian dragoons who were unhorsed by the rifles of 
the 9dd B^fiment at Balaklava. Now, a tau^t soldier is not in 
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the least surprised on account of this total failure; but his astonish- 
ment would rather have been called forth, had the results been 
different. Would a gold pen, value 15s., write when placed in the 
hands of little Tommy Hodge, he never having been previously 
instructed in the formation of *' pot-hooks and hangers^ ? 

Mr. Chairman, Gentlemen, and Soldiers, I shall trespass upon 
your time no longer: permit me to thank you for the patience and 
fortitude with which you have endured my long-range skirmishing. 
I ftdly believe there is a glorious door open for British infantry. I 
trust that our comrades who have recently gone to India have had 
some measure of rifle instruction, and that they may give a taste 
of the Queen's lead to those demons in human form who have 
eaten the Queen's salt. May the number of officers who are 
pursuing the army as a profession be daily on the increase, and 
largely predominate over those who endure it as a calling. May 
our gracious Sovereign have always at her disposal fifty thousand 
adepts in the use of the rifle— * and, under the fostering care of our 
Eoyal Commander-in-chief, may British infantry become as renowned 
for skill as they have ever been for valour; and may they reap 
wreaths of laurels with their bullets, to intertwine with those 
which they have gathered with their bayonets I 
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ON MILITAEY TACTICS. 
By Lieut. D. C. WAlker, R.E. 

Historical Development of Military Tactics. 

The easiest mention of combined military operations is contained 
in the Homeric poems ; previous to that time, war can have been 
little else than a succession of predatory inroads. Yet no common 
band of discipline united the Greeks under the walls of Troy; each 
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of the chieftains contributed his band of followers to the common 
cause, and one of their number was chosen as commander-in-chief. 
His authority, however, was by no means paramount ; indeed he was 
little more than president of the council of generals that was convened 
on all important occasions. Nothing like the tactics of a regularly 
disciplined army is to be traced in Homer's descriptions of battles, 
which were singularly indecisive in their results ; they appear to have 
taken place constantly, even daily, before the city. The rival chiefs, 
carried in chariots and clothed from head to foot in defensive armour, 
met, challenged one another, and fought, and, if one was slain, a 
victory was considered to have been gained. The mass of their 
retainers, composing the infantry, was lightly estimated, and but 
little reliance placed on them. Cavalry was unknown. Thus 
individual prowess was everything, and the age has been well termed 
"the Heroic!" As time advanced, however, popular influence in- 
creased in the states of Greece ; democracies arose ; and this change 
in the civil constitution induced a corresponding one in the military. 
It was no longer the few mail-clad heroes that decided the victory, 
but the steady, compact, disciplined mass, actuated by the mind and 
moving at the command of one man. The celebrated Phalanx was 
the feature that characterised the tactics of this period. It was a 
mass of men armed with shields and pikes twenty or more feet in 
length, arranged in ranks in compact array, and led by a variable 
proportion of officers. These were most carefully distributed in the 
different parts of the Phalanx, according to their courage, skill, or 
other military qualities. The strength of the Phalanx lay in the 
irresistible force with which it bore down in a charge, and the firm- 
ness with which it received one; but it changed its front with great 
difficulty, and, if an attack was made on it during the movement, all 
was lost. Rough or undulating ground too must have caused great 
confusion in it, and the rigid inflexibility of its tactics rendered it 
indisposed to the attack of a position that was strengtihened by 
earthworks or stockades. In a battle the conflicting armies were 
usually drawn up in two parallel lines, and the engagement began 
at the same time in all parts of the line. Cavalry and light infantry 
generally accompanied a Phalanx, but the former was misunderstood, 
and undervalued in consequence. By degrees modifications crept in ; 
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£paminondas at the battle of Mantinea charged the enemy^s line in 
column and broke it. Alexander the Great introduced a rough 
species of artUlery into his army, which consisted of machines for 
throwing stones, darts, &c. But the Romans were the first who 
entirely abandoned the system of the Phalanx, and adopted a new 
one, viz., that of the Legion. The organization of the Legion was so 
ably described by Colonel Macdougall in his lecture on the GreniuB 
and Campaigns of Hannibal, that I think it unnecessary to detail it 
on the present occasion. It will be sufficient to recall to your memory, 
that the Bomans drew up their troops in five parallel lines for an 
engagement; if the front one was defeated, it retired, passed through 
the intervals of the other four, and re-formed in rear of them ; the 
second then advanced to the attack, and if necessary retired in the 
same manner, its place being taken by the third line, and so on. 
The Romans were also celebrated for their invariable practice of 
intrenching the positions they occupied, and so much attention did 
they bestow on this branch of military art that each soldier some- 
times carried an intrenching tool in addition to his arms and pro- 
visions. 

It has oflen been said that " events reproduce themselves in cycles.** 
The stages of advance in military organization appear to have done 
so in a remarkable degree. Afler the decline of the Boman Empire 
as a single all-powerful state, and before the rise of the different 
kingdoms which grew out of it, the heroic age almost seems to have 
returned imdcr the name of the Feudal System ; victory once more 
inclined to the side which boasted the greater number of knights in 
armour, and battles were fought with almost as little regard to a 
fixed ultimate object as those of the Greeks and Trojans. Military 
glory appears to have been almost invariably the sole aim of the 
combatants. The same causes which had led to the decline of the 
heroic age gradually sapped the feudal system; but in the latter case 
the transition was far more rapid, because a new and powerful agent, 
hitherto unknown, at least in Europe, came into action : this was 
gunpowder. Previous to its invention a man cased in complete 
armour could drive a host of ill-armed peasants, for of such materials 
did the retainers of the feudal barons consist, and the moral power 
which he derived from this superiority was great. It is true that 

T 
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masses of English bowmen were brought into play towards the dose 
of this period, and threw great weight into the scale of Yictory; but 
this was not the case until late in the feudal era, and the disparitj^ 
between an archer and a knight was not nearly so great as between a 
knight and a man armed with a fire-lock. Great was the xevolutiaQ 
produced by the introduction of fire-arms into war. The fire of 
masses of infantry became the most powerful weapon £ot offence or 
defence in the hands of a general ; a bullet found no impediment in • 
coat of mail, and the use of the lance rapidly declined: the lof^ 
baronial castles came down, and the raised earthen rampart took 
their place. Nor was the change confined to warfiure ; the men who 
were drawn from the plough and loom to form the army in time of 
war, were conscious that their value had risen immensely, and the 
feeling of independence they carried to their homes must have 
excited a powerful influence on their poHticai eondition. Standing 
armies were the next innoTati(m; and the individual efficiency of the 
soldier, together with the art of moving masses of troops, improved 
gradually, until Frederick the Great brought the modem system of 
tactics to the highest state of efficiency. 

MoDEBN Tactics. 

Napoleon defined war in its broad and general sense to be ^ the 
art of being the stronger." in what then does the art of being the 
stronger consist? It consists in placing at a decisive point a greater 
body of men than the enemy can there oppose to you. This is the 
fundamental principle on which the art of military tactics depends. 
But this is not always an easy matter, nor does it follow firom this 
principle that victory must invariably fkU to the general who has 
the greater number of men at his disposal. His position may be 
intersected by a ravine or wood or other natural obstacle which may 
impede his lateral movement, whilst that of his oppcmeni is dear. 
Thus in %. 1. pi. 1, supposing B to be an army of 20,000 men 
divided into two portions by a ravine or river R, R, and A an 
army of 15,000 men in one body, it is evident that the general ooitt- 
manding the army A may leave 8000 men to hold in check cme 
portion of the army B, whilst with the remaining 12,000 he attacks 
the other ; and many other cireumstanees of a similar nature may and 
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do occur in actual warfare. It is also evident that an army to ob- 
tain the above-mentioned advantage must possess the power of 
moving and of altering its disposition with &cilitj. Now the 
handling of 20,000 men is a serious matter; to effect it without con- 
fusion , one man must direct its movements ; it must be divided into 
fractions, each directed by a subordinate commander; these firactioxw 
again must possess equal facilities of movement, and for this purpose 
be subdivided into smaller fractions led by a lower grade of officers; 
and, to crown aU, each individual man in the smallest fraction must 
have been accustomed to stand, to turn, to advance, to retire at the 
wc»rd of command. Thus it appears that finally the efficiency of an 
army is reduced to the efficiency of the individual soldiers composing 
it. The art of tactics consists in so emplojdng masses of indiyidiifcals 
who have been thus trained implicity to obey a word of oomman4i 
and to use the weapons entrusted to them, as best to carry out the 
great leading principle that large bodies of your troops should b« 
opposed to smaller bodies of the enemy. This is the aim and object 
of the organisation of modem armies. Modern armies consist of 
cavalry, infantry, and artillery. First then I shall proceed to cour 
sider the leading methods of employing infantry. 

inj^try formations are four in number, viz. 8kirmishers-*^4he 
Column— the Line— the Square. 

1. Skirrmhers* The general adoption of this formation of 
infantry in the armies of modem Europe dates from the French 
Bevolution. The armies of the Bepublic consisted of hastily assembled 
levies unaccustomed to war, who had to confront the disciplined 
armies ^d systematic tactics of other nations. It was necessary to 
devise some novel mode of warfare in which to employ the newly 
raised amues, and such was found in the formation of skirmishers. 
Wlien a position is to be attacked, a line of skirmishers precedes the 
main body, and by picking off individuals in the enemy's xna0sef 
harasses his troops, shakes his line, and weakens the resistance he 
yfovM have offered to the attack. In retreating in presence of an 
enemy several Hues of skirmishers protect the rear; the rear line 
fires a few rounds, the skirmishers covering themselves as much as 
possible by irregularities of the ground, bushes &c. &c., and then 
retires at the double through the intervals of the others. In march- 

t2 
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iDg through a woody or broken country, as was often the case in the 
Kaffir wars, skirmishers are thrown out in front, in rear, and on the 
flanks, to give timely notice of the approach of an enemy or an 
obstacle which might be in the road, such as a stream or ravine, and 
in an engagement such ground is always occupied by light troops 
employed as skirmishers. The skirmisher requires presence of mind 
and self-reliance; he acts to a certain extent independently, and 
should have a quick eye to seize any irregularity in the ground 
which may afford him cover, such as a bush, a heap of stones, a 
moimd, a hole, &c. 

When attacked by cavalry, skirmishers should run together and 
form small squares, of 4, 8, or 16 men, by standing back to back. 

2. The Column. The Column is the formation best suited for 
the march, on account of its compactness. In action the leading 
divisions of a column are supported by those in rear, and they again 
are covered by it. The column has, however, been proved by 
numerous examples to be imsuited for attack ; none but the leading 
companies can deliver their fire, and, if attacking a line, the column 
will be exposed to its full fire; at close combat the leading division 
would be overpowered, and the remainder taken in flank, by the 
extretnities of the line {^g, 2 , pi. 1). An attack in column was skilfully 
repulsed at the Battle of Vimiera by a regiment in line, — the 50th. 
The regiment, 700 strong, was attacked by a French column of 2,000 
men : the colonel changed his front, throwing back the left, against 
which the attack was directed, and bringing forward the right; 
then, delivering a volley at pistol shot, he charged, and the column 
was completely routed in the attempt to deploy (fig. 3, plate 1). 
F, however, infantry is exposed to attack from cavalry, it must be 
formed in quarter-distance column, as a square is soonest formed from 
this order; or, if the charge is sudden, it may even be sustained by 
a quarter-distance column, as was done by the Austrians at the 
battle of Aspem. 

3. The Line. This is in almost all cases the best formation in 
collision with the enemy, but it should be formed before coming 
in actual contact with him, as a deplojrment under fire is a diffictdt 
and hazardous movement; each division, as it is in succession un- 
covered, becomes exposed to the fire of the enemy, and a charge 
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when the movement is being executed will probably be fatal (see 
plate 2, fig. 1). The great advantage of the line is that every man 
in it can use his weapon; but it is much more difficult to move 
than a column, both because it is less compact, and because the 
commander has to make his voice heard at a greater distance* 
When once broken through, a line is divided into two pcfrtions, 
which can be taken in flank and beaten in detail (pi. 2, fig. 2), 
A line deployed in echelon appears to combine to a great extent 
the advantages both of the line and column. One fiank of an echelon 
is sufiipiently retired to be secured from attack, and, though it may 
appear that the divisions composing it can be overpowered sue* 
oessively as they come up, yet this is not the caae, as may be seen 
from plate 2, fig. 3, where A is a contiguous line attacked by B, 
a line deployed in direct echelon. B's left fiank is sufiiciently 
retired to be secure, and, if A attempts to bring some of his division^ 
from his right fiank to overpower B's divisions successively, their 
own fiank will be exposed to the fire of B's rear division. If B's 
left is supported by some natural obstacle, it cannot be attacked 
at all, and the leading division may be supported at the expense 
of the retired fiank (pi. 2, ^g, 3). From what has been said it 
is evident that the column is the formation best suited to the march; 
the line to collision with the enemy; and that a line deployed in 
echelon combines to a great extent the advantages of both. A 
good instance of the latter point was afibrded at the battle of 
Meanee, where Sir Charles Napier attacked in direct echelon. 

4. The Squarej as is well known, is employed to resist the attacks 
of cavalry, and in the British service is formed four files deep. 
This formation has even been adopted on the march, as in the 
French campaign in Eg3rpt on the march to Cairo; and during 
an engagement for purposes of attack, as was done by Marshal 
Macdonald at the battle of Wagram. 

Tactics of Cavalry. 

Having briefiy considered the chief features in the Tactics oi 
Infantry, I now pass on to those of Cavalry. In all services 
cavaby is divided into Light and Heavy. Heavy cavalry in the 
British service is composed of large men, mounted on powerful 
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horses, i^nd sometimes protected by cuirasses* Their principal 
use is to break masses of the enemj's troops. The utility of the 
puirass has been questioned by some who are imdoubted authorities 
pn the subject; they have urged that defensive armour adds greatly 
to the weight carried by the horse, and unfits cavalry for any other 
duty thftn the charge in an engagement, and that the protection it 
affords the wearer is counterbalanced by its impeding the free use 
of his limbs and preventitig him frcAU injuring his opponenti On 
the other hand it may be said that heavy eavalry has done good service 
in every war. Napoleon's far-famed Cuirassiers often turned the 
scale of victory at a critical moment. At the battle of Borodino^ 
the Russian redoubt, which was the key of their position, after 
a bloody contest which lasted many hours, was won by the 
Cuirassiers, who gallopped in at the gorge. At Eckmuhl the 
Austrian Cuirassiers forming the rear-guard of the retreating 
army were engaged for some time in hand-to-hand combat with the 
Cuirassiers of the Guard, and the final defeat of the former was 
attributed partly to the fact that the Austrian cuirasses only pro- 
tected the breast while those of the French covered the back as 
well. It is not perhaps generally known that the Lifb-Guards at 
Waterloo without their cuirass^ defeated the French Cuirassiers 
tan^ as usujstl. Light cavalry performs very onerous and im- 
portant duties. Together with light infentry it furnishes the rear 
alid adtanced guards of ah army, and when in sufficient number the 
outposts and videttcs ; it frequently forages for the army, reconnoitres 
h tract of country that is to be occupied, disturbs an enemy's 
communications, intercepts convoys, and follows up a victory; in 
addition to all this, it is frequently called upon to perform all the 
duties of heavy cavalry. Some of the best writers seem td be agreed 
on the following poitits in the formation of cavalry. 

1st. That in a charge the line should be formed in single rant ; 
for if it charges in double rank the fire of the infantry will 
bring down a certain number of the fi:ont rank, and their 
rear rank men will fall over them. 
2hd, That a line of cavalry should have intervals of at least 
twelve yards between the squadrons to allow for the opening 
ovlI of the files at a gallop and to prevent crushing. 
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Srd. That it is of the very highest importance to keep a reserve 
in hand ready to hurl on the eneiaj at a favourable moment, 
and follow up the success achieved by a eharge^ In a 
cavalry engagement, victory has abnost invariably fallen to 
that side which could produce the last reservev The late 
Captain Nolan was of opinion that cavalry motements would 
be gteatly simplified by the abolition of rear and flank, and 
right or left in ftont ; whether the same holds good of in^Eintry 
maneeUyres is for experienced infantry oiicers to consid^, 

Abtilleby. 

No definite rules can be given as to the position which should be 
occupied by Artillery in a battle ; the nature of the ground occupied 
by the army is the chief point which influences its selection. Points 
should if possible be selected from which a flanking fire may be 
directed on the advancing columns of the enemyj such as the salient 
«nd re-entering angles of a position. As a general rule artillery doefe 
not fire cm artillery, except to draw off its fire when directed on the 
other arms ; its object is to shake and thin the masses of an enemy 
.befi>re coming in contact with him. To accomplish this, its fire 
should be as concentrated as possible. The battle of Wagram 
afforded probably the most striking instaiice on record of what may 
be accomplished by the concentrated fire of artillery. (Sefe diagram 
of battle of Wagram.) Napoleon had fixed the night of the 4th cf 
Julyj 1809, for crossing the Danube, the island of Lobau being 
selected fof the point of passage The Archduke Charles had taken 
Qji a position to oppose his passage in rear of an int^enchinent 
connecting the villages of Aspern, Essling, and Enisersdorf; On the 
evening of the 4th July, Napoleon placed his iiriiiy in the island of 
Lobau and directed the fire of his batteries on the village of Ensfi 
ewdorfj silencing the Austrian artillery which was Jwsted there, and 
eelting fir6 to the village. By the light of tiie burning village ^ 
Ftehdh PontofiMers threw a bridge across the creek of the Danube 
iseparaHn^ the island of Lobatt from the itlainland, and at stmrise on 
the 6th a great portibn had crossed the river and formed on the 
tfthei" side. The Archduke Charles now feU back and took up a 
firefth pWJition is the j^lain of the litarchfddt, betwteen the Dahube 
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not be successful unless supported by artillery ; the capture of the 

guns on the French lefl may remind us that artillery should not be 

isolated from its supports ; and finally, the importance of intrenched 

points defended by artillery was well illustrated by the resistance 

made by the villages of Neusiedel, Wagram, Aderklaa, and Breitenlee. 

I now pass on to make a few remarks on the selection and oor 

oupation of positions. 

Position. 

The choice of a Position depends upon the object in view; for 
a battle should never be fought without a fixed ultimate object. 
A defensive position may generally be selected by a retreating army 
in such a manner as to receive the utmost possible advantage, as the 
general knows that his opponent cannot advance without fighting a 
battle or he would risk his communications^ Such a position is 
often at a point where several of the main roads converge, or at a 
point which covers the capital or some other important place. It 
should be of such a nature, if possible, that both the flanks may be 
supported by natural obstacles, and the front protected by a stream, 
marshy ground, &c. which will detain the enemy for a length of time 
imder fire. Where such obstacles do not exist, the position should be 
strengthened artificially by abattis, redoubts, &c. : unimpeded com- 
munications should exist between the difierent parts of it; and in 
this respect an order of battle convex towards the enemy is advanr 
tageous, because the defenders can reinforce any point by moving on 
the chord of the arc, while the enemy will have to move on th^ 
circumference: finally, the lines of retreat should be as numerous as 
possible. The Battle of Borodino may serve to illustrate some of the 
foregoing principles. The Russians had hitherto uniformly followed 
the system of retiring before the invader, obstinately defending the 
various decisive points on the line of retreat. Thpy were now, how- 
ever, approaching their ancient and much-revered capital, and it was 
felt that to abandon Moscow without a blow would be to exchange 
the dogged determination with which the Russian troops had hitherto 
fought for despondency and discontent. Prince Bagrathion, who 
was selected for the command of the Russian army, in this extremity 
selected a position for defence on the Moskowa, near the village of 
Borodino. (See diagram). 
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His right was supported bj woods, earthworks, abattis, &o. on a 
loop of the stream ; as far as the Tillage of Borodino his front was 
covered by the stream of the Kolotra, whose banks in this part are 
steep and rugged. Borodino was strengthened and occupied, and 
from tiience to the lefl; the position was artificiallj strengthened by 
a large redoubt, open at the gorge and situated on rising ground, 
defended also by heavy artillery. Three small redans were also 
thrown up on the left; the woods between them and the great 
redoubt, and the village of Ulitza, were occupied, and the village 
itself formed the extreme left of the position^ It may also be observed 
that the Russians had two good roads to retreat by. This position 
was too strong to be attacked on the right, besides which that 
position was retired ; and on the left the woods would have broken 
the formation of the attacking masses t the position therefore between 
the village of Borodino and the small redans was the only one that 
could be attacked, and thus the great redoubt was the key of the 
Russian position. 

On the 6th September 1812 Napoleon attacked and took a small 
advanced redoubt near the village of Doronimo, not however with- 
out considerable loss ; and on the 7th the grand attack on the great 
redoubt and the redans on the left of it was made, a diversion being 
fdso made on the Russian left. For hours the battle raged with un- 
exampled fUry round the great redoubt and the redans, which were 
tepefttedly tak^ and re-taken, the Russians fighting on their own 
soil, for the safety of their own capital, and with courage wrought up 
by every possible estpedient to a state of frenzy ; the French, because 
lifb and Safety aS Well as ancient prestige demanded that they should 
eoiiquer until they could impose terms. At length, after enormous 
losses on both sides, the redoubt was captured by the Cuirassiers of 
the Guard, who entered by the gorge: there was but little fighting 
^Itfer this^ and the Russians re^ed in good order, without leaving a 
single carriage or straggler to mark their retreat. 

If an a«ny colisistii partly of irregular troops, such as militia, &c. 
which catinot be relied upon to face the enenly in the open field, they 
shotdd be posted in such parts of a position as ate naturally or 
attificially strong, such as woody or broken ground, intrenched 
villages, &c. Thus the portion of the position selected by Sir Arthur 
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Wellesley at the Battle of Talarera) assigned to th^ Spaniards (see 

diagram), was rendered so strong as to be almost impregnable by 

woods, redoubts, abattis, a convent, &c. The line was prolonged bv 

the British, and a hill formed the left of the position, which 

wad about two miles in length; thus the centre was the weakest 

^rt of the position. The battle of Talavera was fought because an 

engagement was ineritable; Sir Arthur had the King and Victor in 

bis ftont, Soult adrancing in his rear, a chain of hills, the passes in 

which were abandoned, on one flank, and the Tagus on the dther) 

thus all that could be done was to select the best possible position* 

The most serious defect in the one selected, was that it had but one 

line of retreat, and that one e^ttremelj difficult to be trarersed by 

artillery or carriages. The position too was deficient in one most 

important requisite, vi2. that a position should command all the 

ground within range of its guns: the hills opposite the British lefl 

were as high as those occupied by the British, which caused serious 

loss from the French artillery. The hill occupied by the British left, 

enfilading as it did the whole of their position, was the key; and 

against it and the centre, covered only by a watercourse, the most 

decided attack bf the French was directed. The attack on the right 

was repulsed and ten guns captured: on the left the British cavalry 

met with a reverse, but fhe Fi'ench did not venture to follow up their 

success, as there was still cavalry in reserve. In the centre the 

Guards at first repulsed the French attack, but, pursuing them too 

hotly, they were in turn attacked and thrown into great confusion ; 

the French pushed on, and the British centre was broken through* 

The moment was a critical one ; but a vigorous charge of the 48th 

Regiment repulsed the French, who retired at all points to the 

position they had occupied before the battle. The British were too 

much exhausted to follow up the victory, and the following day, being 

joined by Craufurd*s Brigade, commenced the passage of the 

Tagus. 

Passaoe of Bivebs. 

Napoleon said that there were three species of obstacles which 
an army may have to overcome — a Desert, a Chain of Mountains, 
and a River; of these the most difficult to overcome is a Desert, the 
least a River. It may be laid down as a rule that an army provided 
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with a good pontoon train cannot be prevented from passing a river ; 
and, even when attempted by vive force in presence of an enemy, the 
passage has often been accomplished. The ways of crossing a river 
are three, viz. by vive force, by stratagem, or by a combination of 
the two ; of the first, Wellington's well-known passage of the Douro 
is a brilliant example. Time will only allow to give an instance 
of the last— the combination of stratagem and vive force. 

In the spring of 1809 Napoleon designed to cross the Danube and 
attack the Archduke Charles, who was still in the field with 100,000 
men, although Vienna had been taken: the island of Lobau was 
again selected as the point of passage. On the evening of the 20th 
of May, some light troops were pushed across the river in boats, and 
landed in the island, which was occupied by the Austrian advanced 
posts ; the latter were completely taken by surprise, and had retired 
to the mainland before the Archduke was informed of the movement 
of the French. Some of his advisers urged him to oppose the 
passage; he however adopted a different course, and, ordering the 
advanced posts to fall back after a slight resistance, he retired with 
the whole of his army to a distance of eight or nine miles. He saw 
that Napoleon was making what might well be cowddered a false 
movement, and determined to allow a portion of his forces to cross, 
and then attack them when cut off from the remainder by the river, 
thus applying our leading principle at his expense. Meanwhile the 
French constructed several bridges between the right bank and the 
island, and the passage was commenced. But a single bridge of 
(^lighter construction than the others connected the island with the 
left bank: yet by 12 o'clock on the 21st 40,000 men of all arms had 
passed over: the villages of Aspern and Essling (see diagram) were 
occupied, and the space between them held by the Cuirassiers of the 
Guard under Bessieres. Between twelve and one o'clock a column 
of 30,000 Austrians was seen advancing towards Aspern, and in a 
short time four others were descried directing their march on the 
French position. 

The battle commenced with an attack on the villages of Aspern 
and Essling, occupied respectively by Massena and Davoust. Both 
were defended with desperate tenacity, but the superior numbers of 
the Austrians made it evident that they must eveutually gain ground. 




P1.5. 



i 







I 

s 



B.&TTLE iQWAMSMS 



Second Attadki of ihe AiiBtriaiLB on 
tiia Tillage of Aspeiu.May Zl'^1809. 
I I lFxe[n.cli """■"""" "'"' Axistxians 



r, T I Prench. 
Cavalry -{ . 

[AuBtnans on^ 



IR. Jobbins. 



ON MILITARY TACTICS. 26? 

The passage of the remaining troops was, therefore, hurried on, and 
the Cuirassiers were ordered to charge the Austrian centre. They 
succeeded in penetrating the first line, but were met by the Hun- 
garian Grenadiers, who threw themselves into squares, and, supported 
by the cavalry of the centre Austrian column, compelled the 
Cuirassiers to retire. Meanwhile Aspem was carried and retaken, 
but again captured: and on the evening of the 21st it remained in 
the hands of the Austrians, who had closed on the French centre and 
surrounded Essling. By the morning of the 22nd, the whole of the 
French had crossed, but Hhe battle was renewed with little better 
success; Aspem was retaken, but Essling lost; the bridges were 
destroyed by fire-boats, and some of them with great difficulty recon- 
structed: a last effort was made on the Austrian centre by the 
cavalry and Lannes* corps, but without success ; finally the French 
retired with difficulty into the island. The great lesson to be learnt 
from this battle is, that one of the very worst positions in which a 
general can place himself is in a confined space with a rapid river 
running iti his rear, and but a single frail bridge to secure his retreat. 
Why then did so great a master of the art of war place himself in so 
hazardous a position? The answer must probably be derived from 
political considerations. "You must accomplish something," 
said Napoleon, "every three months in order to captivate the 
French people." The presence of a large Austrian army in the 
immediate neighbourhood of Vienna cast, as it were, a reflection on 
his military genius, and it was doubtless his object to beat and dis- 
organise it at all risks. 
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Monday, June 29th, 1857. 
Oolond the Hon. JAMES LINDSXY in the Chair. 



The Chairman announeed that 25 New Members had joined the 
Institutioi^ since the last Meeting, viz. : — 

LIFE MEMBER. 
RobinsoD, R. Spencer, Capt. R.N. 

NEW MEMBERS. 



Andrews, W. G., Major Royal Artilleiy. 
Maxwell, James, Brevet Maj.84th Regt 
Hraiy, Gt, C, Mijor Royal Horse Atr. 
Blackett, C. E. Capt Gold. Gds. 
Baillie, A. F., Ensign Bengal Eng. 
Macnamara, F., Lieut.-Col. Clare Mil. 
Gardner, W. B., Lieut.«Col. Royal Art 
Mal(M4m, G. A., Col. unattached. 
Dunbar, W. M. Lieut. 34th R^. 
Williams, C. P., Lieut, h.p. Land Trs. 

Corps. 
Hagg^, W., Capt. East Norfolk Mil. 
Leigh, Lord, Lord Lieut, co. Warwick. 
Strange, H. F., C.B., Lieut.-Col. Royal 

Horse Artillery. 



Strangways, W. A. F.,Lieut.*Ool.Royal 

Horse Artilleiy. 
Armstrong, J. W., O.B., Dep. Batt. 

Colchester. 
Swann, J. S. Capt., 54th Regt. 
O'Halloran, H. D., Lieut.-Col. Dep. 

Batt., Limerick 
Lumsden, H. W., Limit, Madias Art. 
Inglis, T., Capt Royal Engineers. 
Burrows, A. G., Lieut.-Col. Royal Art. 
Baddeley, J. F., Mijor Royal Artillery. 
Oldfield, Richard, Capt. Royal Artillery. 
Daniell, C. F. T., Brev. Maj., 38th Regt. 
Stevens,Wm., Capt.h.p. LandTrs.Corps. 



INCREASED SUBSCRIPTIONS. 

The undermentioned Officer had increased his Subscription from 
Ten Shillings to One Sovereign since the last Meeting : — 

Cartwright, Henry, Colonel Gren. Guards. 

DONATIONS. 
List of Donations from 16th to 29th June. 
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To the Library, 

Summar Tours in Central Europe, 1855-56. Part 3. Presented by John 
Borrow, Esq. F.R.S. 

Atlaa de Tltineraire descriptif de I'Espagne, par Alexandre de Laborde. 

Chart of Holland. Utrecht. 

The Royal Navy Men's Advocate, 1757. 

Army List, 1764. 

Map of the Course of the Scheldt, with the Frontiers of Flanders and Brabant. 

List of His Majesty ^s Royal Navy (Manuscript). 

Plans of Dunkirk from the year 646 to the Slst December, 1768 (Manuscript). 

Presented by W. F. Higgins, Esq. 

Ricordo Pittorico Militare della Spedizione Sarda in Oriente. Presented by 
General Della Marmora. 

Obsertations made at the Magnetical and Meteorological Observatory at Toronto, 
Canada, Vol. III. for 1846, 1847, 1848. 4to. London. Presented by H. M. 
€k>vemment. 

The only approved Guide through all Stages of a Quarrel. 12mo. Presented 
by Major-Gen. Falls. 

Misc^llaMous, 

1. Fr^it of the Coco de Mer of the Seychelles Islands, Indian Oce^. 

2. Salmon caught with rod and line in the river Ness in Feb. 18^7 bv General 
Sutherland. Presented by General Sutherland, C.B. 

Portrait of the late Duke of Wellington, with Autograph. Presented by John 
Banww, Esq. F.R.S. 



ON THE REGIMENTAL SCHOOLS OP THE FRENCH 

ARMY. 

By Montague Gore, Esq. 

The regioiental schools of the French army are divided into two 
classes-^rone class for the priyates, the other for the non-cofiQHiis- 
sioned officers. I will first give a short account of the former; 

Monsieur Roland) the inventor of the system pursued in these 
sehoolSj and at ptesent their general superintendent, was the mastet^ 
of a small village school, near the country residence of the late 
Marshal Soult^ then Minister of War; who, having become 
acquainted with Monsieur Roland's method of instruction, was so 
much pleased with it, that he appointed a commission to inquire 
into its merits. It was arranged that fifty lessons of two hours 
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each should be given to four hundred pupils according to Monsieur 
Roland's method, and the same number of lessons to four hundred 
others according to that which was then followed in the French 
army. The report of this commission, which was made in 1840, 
was so favourable to Monsieiir Roland's method, that it was 
adopted, and has since been pursued in every regiment. 

Every regimental school is under the direction of an officer of the 
rank of lieutenant or sous-lieutenant, who has under him a monitor- 
general of the rank of Serjeant, and three monitors. The director, 
monitor-general, and monitors, are exempted from all regimental 
duty. The director receives no allowance for his attendance at the 
school; the pay of the monitor-general and three monitors for a 
quarter amounts on the]average to £1 I65.* of English money. For 
every school of 200 pupils there are required 200 tablettes, 200 
syllabaires (or school-books), 200 copies of the Gospel of St. John, 
a collection of copy-books, 3 large slates, 300 slate-pencils, 288 
pencil-cases, and a few other articles ; the cost of all which for a 
school of the size mentioned in Paris is about £27 English money. 
The other, or, if I may so call them, the working expenses of a 
school of 200 pupils once thus established, amount to £2 a quarter, 
or a little more; if to this be added £1 16s. for the pay of the 
monitors, the total expense of a school, after that incurred for its 
first establishment, does not amount to more than about £4 per 
quarter. 

Each school, when two or three battalions of infantry are 
quartered together, consists of 200 pupils ; where there is only one 
battalion, of 100; and the same with respect to cavalry. The 
attendance is compulsory on all soldiers who are unacquainted with 
reading, writing, or arithmetic. When this number exceeds 200, 
the major of the regiment selects those who are first to be sent to 
the school. No tables or seats are required, each pupil being 
provided with a tablette, which is suspended in fSront of the breast 
by a cord passing over the shoulders ; a slate is inserted in it, and 
it answers the purpose of a table for writing; and also, being 

* This sum may appear very small, but it must be remembered that the monitors 
continue to receive their regimental pay. I state the amount on the authority of 
Monsieur Roland, the superintendent of the schools. 
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hollow, of a locker to keep pens, school-books, and paper. The 
men are required to stand up during their lessons, which last for 
two hours each. 

The officer who is the director must himself be fuUy acquainted 
with the system ; he instructs the monitors, who afterwards teaqh 
the school. 

It would be impossible within the limits of this lecture fully to 
detail the mode of instruction pursued ; but the following brief 
account may give some idea of it : — 

All the pupils being drawn up in line, a monitor proceeds to 
instruct them by means of a large slate suspended in front of him, 
on which all the letters of the alphabet are written. He points 
with a stick to each letter in rotation, pronouncing it, as he does so, 
with a loud voice, the pupils repeating after him; the monitor 
marking with his stick the regular time of the ** pas ordinaire,*' in 
order that the pupils may pronounce with one uniform cadence. 
After having done this several times, he calls on some one pupil, to 
whom he gives his stick (or " baguette"), desiring him to point with 
it to each letter, pronouncing it aloud as he does so. The monitor 
then names particular letters of the alphabet, and requires the pupil 
to point to those he names. The pupil then returns to his place in 
the ranks, and others are called out, who are successively exercised 
in the same way. 

Instructions are next given in spelling, pronouncing syllables, and 
reading. 

The book in which they are generally first taught to read is the 
Gospel of St. John. The monitor announces that he is about to 
read some particular chapter, and that the pupils will be expected 
to follow him, and to pronounce the words after him. He then 
proceeds to read, observing, as in reading the alphabet, the regular 
cadence of the "pas ordinaire," in order that all the class may 
repeat simultaneously after him. It is material to observe that 
after reading the alphabet, spelling, or reading any book together, 
the pupils are called on to do so individually, in order the better to 
test their proficiency. Every pupil, besides being provided with a 
"tablette," has a " syllabaire," a copy of the Gospel of St. John, 
pencils, slate-pencils, pens, ink, and paper, which he is allowed to 

u 
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take into his room, in order that he may follow up there the instruc- 
tions which he has received. 

In learning to write, the pupils begin bj copying on the slates of 
their "tablettes" the letters, syllables, and words contained in their 
syllabaires. Copy-books are then given them with transparent 
paper over the copies, which they trace, thus learning the true 
slope and formation of the letters, and acquiring steady hands. 
After being perfect in this practice, they are no longer allowed the 
aid of copies to imitate, but are made to learn by heart a passage 
from some book ; for instance, from the syllabaire (or school-book), 
or the Theorie Militaire^ and then to write it from memory, after- 
wards comparing what they have written with the passage in the 
book, and correcting any faults of orthography. 

In giving instructions in grammar, the monitor teaches the school 
how to form the plural of substantives in the following manner! He 
writes on the slate, suspended as I have mentioned before him, a 
certain number of substantives, which the pupils first spell and read, 
after which he explains to them how to form the plurals. They are 
then ordered to write on the slates of their tablettes the words which 
they have just spelt and read in the singular, aft;er which they 
write the same words in the plural also, according to the instruc- 
tions that have been given them. They are then taught how to 
connect adjectives with substantives, and pass on to the verbs. 

The monitor explains to them the terminations of the present 
infinitives of the different conjugations, and the different moods 
and tenses of verbs. He then states what is the meaning of the 
verb, its subject, and its object. 

The syllabaires of which I have spoken contain the principles of 
grammar and the rules of arithmetic ; and the pupils are expected 
to learn out of school-hours in their rooms the verbs of the four 
conjugations given in the syllabaire, as well as the auxiliary verbs 
avoir and toe. When they have learnt these, the monitor writes 
on the slate in front of him the infinite of some verb not contained 
in the syllabaire, say commander. The pupils compare this verb 
with the infinitives of the different conjugations in the syllabaire, 
and, finding that it corresponds with that of aimers or the first con- 
jugation, they conjugate it accordingly. After a few lessons, they 
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no longer require to refer to their syllabaires, but conjugate without 
assistance any verbs of which the monitor gives them the infinitive. 

The syllabaire contains the definition and use of the parts of 
speech. After the pupils have studied these, they are examined in 
the following manner : — The monitor writes a sentence, say, " Le 
soldat prend son fiisiL" The pupils are required to mention the 
nature, gender, and number of e^ch word as the monitor points to 
it. Thus, when he points to " Le," the pupils say, " Le, article, 
mascidin, singulier." The monitor asks, " What is an article ?** 
and the pupils answer according to the definition which they have 
learnt in the syUabaires. He then points to the word " soldat," 
and the pupils say, " Soldat, substantif commun, masculin, 
singulier." He then asks, " What is a substantive T and they 
reply again according to the definition given in the syllabaires. 
They are then examined in the same way as to the remaining 
words. 

In teaching arithmetic, the monitor commences by writing three 
rows of figures as beneath:— 



Ko. 1. 


Ho. 2. 


Vo. 3. 


1 


10 


100 


2 


20 


200 


3 


30 


300 


4 


40 


400 


5 


50 


500 


6 


60 


600 


7 


70 


700 


8 


80 


800 


9 


90 


900 










He then remarks that the zero has no value by itself, but is of 
importance when joined to figures; that 4, for example, which in 
the first column represents only 4 imits, indicates 40 in the second, 
because one zero is attached to it; and 400 in the third column, 
because two zeros follow it. He then points out to th^n how by 
decimal progression numbers amount to a hundred, then to a 
thousand, and then to a miUion. 

The pupils are next instructed in the rules of arithmetic, and in 
the ni e^miTig of weights and measures. 
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Class of Corporals. 

Those admitted into this class are required to have previously 
gone through the course of instruction above mentioned in the 
schools, unless they have acquired the same amount of information 
without doing so. The pupils of this class read aloud, and after- 
wards learn by heart, a small book called " La Theorie Militaire," 
in which are explained all the exercises, manoeuvres, and duties of 
infantry. They also, as indeed do all officers and non-commissioned 
officers, go through a course of instruction in intonation; the object 
of which is to enable them to give the words of command 
simultaneously in a loud and distinct voice. On one occasion I 
saw the non-commissioned officers going through this course at the 
barrack of the Ecole Militaire. The colonel in command told me, 
that, when first this practice was proposed, it was treated* with 
considerable ridicule ; but that its utility is now admitted, and that 
it is pursued in all the French army. He mentioned, too, that the 
voices of many men previously weak became strengthened by the 
exercise. 

As I have already stated, I do not presume within the limits of a 
lecture to give more than a faint and imperfect outline of the system 
pursued in these schools. I may mention that I have visited them 
on more than one occasion. Every facility is given to those who 
are desirous of observing the working of the system, and Monsieur 
Koland is always anxious and happy to give the fullest information. 
His method of teaching has been in use in all the regimental schools 
since 1840; and he states that experience proves that a soldier, 
previously quite uninstructed, can acquire in these schools, without 
in any way neglecting his regular military duty, the instruction 
necessary to enable him to pass the examination required for 
attaining the rank of a non-commissioned officer, in the course of 
ten or twelve months ;* that is to say, that he can become perfect 
in that time in reading, writing, and the four rules of arithmetic. 

* The attendance required from each pupil in the school is twice a week for 
two hours each time. The school is open, and the director and monitors are 
obliged to attend five days in the week, the soldiers attending on the days they are 
off duty ; but no soldier is required to attend more than twice a week. 
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I will now say a few words on the scHools of the second degree, 
or higher class — those intended for the non-commissioned officers. 
No private soldier can be promoted to the rank of non-com- 
missioned officer without passing an examination to prove that he 
is acquainted with reading, writing, and arithmetic ; and no non- 
commissioned officer can be promoted to the rank of officer without 
imdergoing a further examination, except in special cases where 
promotion is conferred for acts of valour in presence of the enemy. 
The commanding officers of regiments make a return every year to 
generals of division, and these to the minister of war, of the names 
of those non-commissioned officers whom they think eligible by their 
good conduct and their attainments to be promoted to the rank of 
officer. By an order of Marshal St. Amaud, when Minister of 
War in 1853, it was enacted that no non-commissioned officers 
should be promoted, unless they had gone through the following 
course of study for two years, and could pass examinations in the 
subjects mentioned: — 

First year : French grammar, arithmetic, geometry, military 
administration. Second year : Geography, history, fortification, 
study of maps. They are required to attend two lessons a week, 
each lesson occupying two hours. The second lesson of each week 
is devoted to the repetition and examination in what has been 
taught in the first. 

The official programme states that the course of arithmetic 
includes the knowledge of common and decimal fractions ; that of 
geometry the knowledge of angles, triangles, polygons, mensuration 
of surfaces, and of solids; that of military administration a full 
acquaintance with everything connected with the pay, commissariat, 
clothing, and lodging of the soldier; with hospitals and prisons: 
with the interior administration of companies and squadrons. The 
object of the course of geography is to give them general ideas of 
the science, and it is observed in the programme that good maps 
are of more use than fatiguing, and perhaps disgusting, the pupils, 
by loading their memories with proper names. The course of 
history comprehends not only the history of France, but general 
modem and ancient history. The commission appointed by the 
French government to make a report on these studies say that they 
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consider this course one of the most usefiil, and especially recom- 
mend it. They are, however, of opinion, that a general acquaint- 
ance with ancient history is sufficient, but that a more detailed 
knowledge should be required of modem history, especially of the 
military operations during the consulate and empire. The course 
of fortification is preceded by a lesson in descriptive geometry, and 
its object is to make the pupils acquainted with field fortification, 
the attack and defence of military posts and fortresses, the nature 
of the works required to protect them, and the communications 
between the several works. 

In concluding this brief account of the system of instruction 
pursued in the French Regimental Schools, I have only furtlier to 
observe, that it is not my intention to make any comparison 
between it and that which is followed in those of our own army. 
France and England were long opposed to each other in hostile 
array; more recently they have fought side by side as rivals fop 
glory in one and the same honourable cause. May their armies 
henceforth emulate each other in good conduct, intelligence, and 
discipline I The education of the English soldier has been greatly 
improved of late years; the regimental schools of our army are 
conducted on an excellent system, and are well attended; and the 
men have every encouragement to pursue their studies under the 
auspices of that illustrious prince who commands the army, and, 
amongst whose other titles to the gratitude of the country, none is 
more honourable than that which he has so justly earned of " The 
Soldier's Friend." 



After Mr. Grore had concluded the reading of the above paper, 
the following discussion took place : — 

The Rev. G. R. Gleig, Chaplain-Greneral to the Forces, said he 
had the advantage of going through all the French schools, from 
the primary schools in the regiments up to the very highest schools 
in which the officers were taught. With regard to the regimental 
schools, he thought they were about the most defective, and the 
most miserable pretences, that ever could be witnessed. He never 
in his life saw an attempt to educate by signs and signals which 
so completely failed. In the British army they had a system 
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of education ten-thousand-fold superior to that which existed in the 
French army. 

Colonel De IIoksey asked the Lecturer whether the professors 
at the French schools were paid by the government. 

Mr. Gore said they were, but the pay was very smalL 

The Rev. Mr. Birch, an Independent minister, formerly an officer 
in the army, said that the system of education adverted to by Mr. 
Gore was introduced into Paris more or less in connection with 
himself. He was in the exercise of his ministry there in the years 
1838 and 1839, and he received a letter from the coimtry recom- 
mending to him a poor French village schoolmaster. He was 
desirous of getting recommended to Marshal Soult, in order to 
introduce to him his system, which he had devised in the midst of 
his rural labours. That introduction was obtained, and the poor 
man was allowed to make an experiment with his system. On 
iurther trial the old system was entirely put aside, and the poor 
village schoolmaster's system was adopted. 

Captain Bailet said, he had had some little connection with the 
French troops from having been posted near them, or actually with 
them, before Sebastopol, for upwards of six or eight months. He 
had always been under the impression that they had a very high 
system of military education, but, upon inquiry into the state of 
things, he was quite surprised to find that their system of education 
was not equal in any respect to that which exists amongst the 
regiments in her Majesty's service. Not one-tenth of the men in a 
French regiment were able to write the commonest sentence in 
French ; and not only was that the case, but it also extended in a 
great measure to the oflGlcers themselves. He believed it would be 
found that the education in the French army extended only to 
ceitain classes of officers, namely, those who had been at the schools 
of St. Cyr and the Polytecnique, and those officers were rendered 
available for staff purposes. 

Mr. Gore thought that the public papers made a very great 
mistake a short time ago, when they commented upon the superiority 
of the foreign schools to the English, because foreign languages were 
taught in them. That might be the case in Germany, but it was 
not so in France. Only the other day he went over a school in 
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France, and he asked the colonel whether English was taught. 
He replied that no foreign language was taught but German. Last 
year there were 700 pupils at St. Cyr, and not one of them could 
speak a word of English. 

The Chairman (Colonel Lindsay) said, that our own military 
schools were working to as good an end as schools could possibly 
work. Before the war there was no doubt whatever that the 
system was not so perfect as it was at the present moment. He 
was greatly in favour of teaching a soldier a useful trade, so that 
when he went back to his parish, after having served under the 
Limited Enlistment Act, he might not only be a better man, but a 
useful member of society — able to support himself. It was both a 
moral and a physical question, and also a question of good govern- 
ment, and they ought to be greatly obliged to Mr. Gk)re for 
raising it. 



Wednesday, July 15th, 1857. 
Rear-Admiral Sir T. HERBERT, K.C.B. in the Chair. 

The Chairman announced that 11 New Members had joined the 
Institution from 30th June to 15th July viz. — : 

LIFE MEMBERS. 

Bell, Chas. Wm., Lieut. 15th King*8 Smith, Horace J., Gk>met South Herts 

Hussars. Yeomanry. 

Farmer, W. R. G., Lieut. Gren. Gds. 

NEW MEMBERS. 

Blaokett, E. W., Captain Rifle Brig. Inglis, Chas. D., Lieut. R.N. 

Nason, John, Major Dep. Bat. Athlone. Daubeney, A. G., Captain h.p. 90th Ft. 

Boyle, C. E. W., retired Rear-Admiral. Hartley, Rd. W., Captain 94th Foot. 

Pennington, Hon. J. F.jCapt. h.p. 90th McDonald, A. M., Major Rifle Dep6t 
Foot. Battalion. 

INCREASED SUBSCRIPTIONS. 

The undermentioned Oflicer had increased his Suhscription from Ten 
Shillings to One Sovereign since the last Meeting : — 

Pennington, Hon. Jno. Fras., Captain h. p. 90th Foot. 
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DONATIONS. 
List of Donations from 80th June to 15th July. 

To the LUnaiy. 

Two manoacript copies of Lectures, delivered by General Sarey at the Seuior 
Department of the late Militaiy College at Wycombe. Presented by Charles £. 
Iioog, Esq. 

Three copies of the Report of the Dublin Sailors* Home. Presented by General 
Falls. 

Archffiologia, Vol. XXXVI. Parte 2 and 8, and 8rd Part of Yol, I, 

Proceedings, &c. 43 to 46. 

List of FeUows for 1856 and 1857. 

Presented by the 3ociety of Antiqcaries. 

The Royal Warrant of the 6th October, 1854, and ite effecto on the Lieut. - 
Colonels of the Army who had obtained that rank before the 20th Jane, ] 851. 
Pam. 8yo. London, 1857. Presented by Col. the Hon. J. Lindsay, Gten. Gds. 

Annals of the Wars, 1700--1739, 1 toL 12mo. London, 1857. Presented by 
Mi^or-Gen. Hon. Sir Edward Cust, K.G.B. 

Alphabetical List of the Officers of the Gren. Gds. from 1800 to 1854. 
Ditto ditto 79th Highlanders, 1800 to 1851 . 

Ditto ditto 4th R. I. Drags. 1800 to 1856. 

MiUtary Obituary for 1853-54^55—56. 

Presented by Henry Stooks Smith, Esq. 

Report on the Examination of Appointments to the Royal Artillery, and Admis- 
sions to the Royal Military Academy at Woolwich. Presented by Col. Lefroy. 

Proceedings of the Royal Society, Yol. YUI. No 26. Presented by the Society. 

The Isthmus of Suez Question, by M. Ferdinand de Lesseps. 

Ma Mission a Rome, Mai 1849. Par M. F. de Lesseps. 

Six Numbers of the Journal de 1' Union des deux Mers, 20 to 26. 

Reponse de M. F. de Lesseps, an Mmistre et au Conseil d'Etat. 

New Facte and Figures relatlTC to the Isthmus of Suez Canal. Edited by M. 
de Lesseps. 

Inquiry into the Opinions of the Working Classes of Great Britain on the 
Suez Ship Canal. By M. F. de Lesseps. 

Isthmus of Suez Ship Canal Report, and Plan of the International and Scientific 
Commission, with Appendix. 

The Gates of the East. By Charles Lamb Kennedy, Esq. Barrister-at-Law. 

Atlas. M. F. De Lesseps sur Percement de Tlsthme de Suez. Presented by 
Major-Gen. Honble. Sir Edward Cust, K.C.B. 

Miscellaneotu* 

Mass of Spar found near Frome, in Somersetehire, in the year 1840. Presented 
7 Mr. S. Naylor. 
A Carabine k tige. Presented by Lieut.^Col. T. St. Leger Alcock. 
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Rear-Admiral Sir T. HERBERT, K.C.B., in the Chair. 

EUCLID RENDERED PRACTICALLY AVAILABLE TO THE 
EXIGENCIES OF MILITARY SERVICE, IN THE USES 
OF THE INSTRUMENT CALLED THE POLYMETER. 

By the Rev. F. R. A. Glover, M.A., Camb., the Inventor. 

" Eucud" being rather a dry subject, the object of the Lecturer 
in adopting the above heading for the Lecture was the endeavour to 
make that Great Master a favourite in quarters where his matter is 
looked upon rather as a dose of physic than as an agreeable con- 
dimeAt. This was done by showing the practical utility of his 
labours in their application to all those points of military resource 
realizable by the instrument, the Poltmkter, to which 'he drew the 
attention of the audience ; his statement being, that, inasmuch as 
all Greometrical Instruments were based, in their action, on certain 
principles in physics, exhibited in some of the books of Euclid, and 
as this Instrument combined the uses and operations of many, this 
one might be considered a working model by which to exhibit . 
practically, and to realise in a handicraft way, the results of all the 
books of that ancient author. 

Having stated this intention, the Lecturer then proceeded to show 
the order of the growth of the Polymeter out of the common Sector, 
which it resembles in form, though it has no working resemblance 
to that instrument, aU its lines of graduation being entirely differ- 
ent, the sectoral lines of the common sector being all obtainable in 
the Polymeter otherwise. Yet, as, besides doing all the trigonome- 
trical work of the sector, together with that which is usually per- 
formed by the sextant, protractor, magnetic surveying-compass, 
spirit-level, Marquois' scales, proportional compasses^ and calliper 
compasses, it adds to the powers of all these instruments those of 
a reflecting azimuth, a mid-day dial, and ready-reckoner, its title 
to its name is well established. For it is in this combination of 
many instruments in one, of which the common sector is the 
basis, that all the processes of mensui^tion can be achieved, 
without recourse to any other instrument or means other than 
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those which the Poljmeter itself provides : the eiements, for 
example, for heights and distances being obtained by the Poly- 
meter, tlie practical result is realised on the spot, without recourse 
to square root or logarithms ; the ground problems oan be also 
worked on the ground or ramparts and breastworks thrown up, 
without the aid of stakes, pickets, or lines. 

The accompanying Plates will give our readers a better idea of 
this Officer's Yade Mecum than any lengthened report of the Lec- 
ture, or description of the instrument as given at the time, in 
illustration of its range : to do so would, indeed, be to reprint a 
book of some bulk, explaining its various uses and powers, pub- 
lished elsewhere. 

The following detailed description of its appearance, and catalogue 
of its uses and contents, may not be imacceptable to our readers. It 
is a metallic folding foot-rule, 7 inches long, 2^ inches wide, f of an 
inch thick. It is so arranged that it shall be a standard of weight, 
viz., a test of a pound imperial, as well as a standard of lengths and 
liquids. The leathern case of the instrument constitutes the 
sketcher's tablets and memoranda book. 

Structure and Contents of the Polymeter. 

yo» I, ProinLctor. — A six-inch Sector with l-inoh radiiu joint, and graduated 

diac, showing the 860 degrees of the circle, with a Yemier's scale to read to 1 

minute of a degree, constituting a Protractor. 
y^o. 2, QuirUant, — No. 1, with a hinged mirror in the middle of the disc of the 

joint, constituting a quintant, reading to 160*^, that is, taking angles up to 160°. 
No. 3,* Double Sextant. — No. 2, with a hinged mirror en annexe t constituting an 

instrument which takes an angle of 260° ; heing more than 120° (the sex- 

tant^s range) multiplied hy 2 ; and no *' bad ^ angles. 
No. i, He/lecting Quintant Compass. — No. 2, with a magnetic needle in a revolving 

needle -box, with Sight Vane, reading from 15° to 160° E. and W. of meridian. 

The magnet is no longer needful for road, lane, and boundary surveying, it 

being superseded for such purposes by No. 8. 

r 1, With a spirit-level. 
No. 5, Artificial Horizon, -s 2, A pendulum with horizontal balance. 

I 8, Metallic mirror, variously used. 
No. 6, Ounn^er'^s Quadrant. 
No. 7, Meridian Dial, Latitude Instrument, and Azimvih Circle, — Nos. 4 and 5, 

with mirror, double-feused and lined on each face. 
No. S, Telescope en annexe, (extra.) 

* This has been added to the Polymeter since the delivery of the lecture. 



282 ON THE USE OF THE POLYMETER. 

No. d, BcUl-and-soeket WaUkinff-tticl Tripod, (extre.) 

No. 10, ProporiioniU Compatut, — ^Three oomparative graduations for circles, 

planes, and solids. 
No, 11, Calibre Compattet, — Calliper scales on the reverse of the disc, for dia- 
meters of balls and theor weight. Sliding mle from 1^ to 18 inches for internal 

calibre. 
No. 12, Vntvertal Scales and Triangle, Parallel jRm^.— 23 linear English 

graduations finom 2 to 24 to the inch, including those of Marqaois* scales. Three 

foreign Foreign mile ladder. 
No. 13, Triffonometer. — liae of lines witii graduated square, being a Sining-Rod for 

sines, with a Vernier's aeale. Chraduated three-quarter circle, with Vernier 

of No. 1 for angles. 
No, 14, Slope'ffauge, a substitute for pickets and tapes in throwing up parapets, 

&c., the combination of No. 18 with 1 of No. 5. 
No, 1 5, Stadium for taking ({utenMt ai eight. 
No, 16, Standard of weigkL 
No. 17, TkervumeUr, (es^tra.) 
No, 18, Gate euul StekJ^'tableU. 

f o be had at Elliott Brothers, Strand, London. 

The annexed woodcut, for the use of which we have to acknow- 
ledge the courtesy of the proprietors of the Blnstrated Inventor, 
shows the general appearance of the Polymeter, as it is arranged to 
take an observation either magnetic or as by Sextant. The Arti- 
ficial Horizon and the Sqnare are lying beside it. The annexCy 
which constitutes the Double Sextant, is not exhibited in the 
woodcut. 



Errata. 

Page 42, line 4, for " lochi," read •* syntagma.^* 

M last line, /or " Macedonians,^^ read ** Spartans. 
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PLATE II. 

The Poltmeter. The Observing Face. 

ab, cd, — dinner edges of the Sector, showing a scale of 4 inches to a 
mile in yards. Each portion represents 50 yards, and each 
number stands for as many hundred yards from the centre of 
the joint of the instrument at o. 

e. — The air-bubble of the spirit-level, 

fg h t. — The foot English in tenths and hundredths ; the scale of 50 
of Marquois. 

j, — The folding-down reflecting mirror. 

ky Z, m, n — Scale of 35, 40, 45, 60 of Marquois' scales. 

0. — The centre of the joint of the instrument. 

qp 8, — The square, graduated to the scale of 60 of Marquois, and 
marked with the numbers of the draw-rule in inches. The 
other numbers stand for half-inches. The circle at its end 
represents a small lens, with which to read off the circular 
Vernier scale. 

or, u. — Radial lines, showing the proportions of the proportional 
compasses in planes, solids, and polygons. The numbera 
read in accordance with the words to which they belong. 

u u, r r. — The same, prolonged over the ends of the Sector. 

o t. — The middle joint of the instrument, 

1 1. — The opening of the point at the end of the legs of the Sector. 

vw,j X. — The end of the instnunent. 

z. — A falling mirror — the mirror, en annexCj alluded to under head 
No. 3, Dovble Sextant, in page 281. 



PLATE m. 
The Poltmeteb. The Scale's Face. 

a b. — The Stadium scale for man and horse, on one of the outer 

edges of the Polymeter. 
cd— Scales of 7, (14.21,) 9, (3-6, 12-15,) 11, 13, 17, and 19 to 

the inch, 
c d, BY, when the Sector is opened out, constitute the foot measure, 

to the inches of which, the numbers 1 to 12 inclusive refer. 
8 r is a scale of 6 inches, the -I- foot ; the inches are divided in 8ths. 
e is the air-bubble of the spirit-level. 
e f. — The Calibre scale for the measure of balls, &c. 
f g. — The Calibre scale of weights of balls. 

h i. — \ of the French metre, shewing decimetres and millimetres, 
j k. — ^Diagonal scale of hundredths to the half and quarter inch, 

each subdivided into himdredths. 
1 m. — A scale of 3 inches to a mile on the other outer edge of the 

Sector, 
spq. — The square graduated to 20ths of an inch ; the numbers 

shew half-inches. 
It. — Tell-tale lines. 

o. — The Vernier, for the line of lines. 
o t. — The middle line of the Sector; ihe two edges shew a graduation 

of 20 to the inch, and are the same as the line of lines of 

the Sector. 
r, u. — Radial lines for using compasses. 
vxy w. — The ends of the Sector. 
w X. — ^ of a French foot, 
y z« — A" ^^ * German foot. 
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PROCEEDINGS AT THE TWENTY-SEVENTH 
ANNIVERSARY MEETING. 



At a General Meeting of the Members of the United Service Insti- 
tution held in the Lecture Theatre of the Institution, Whitehall Yard, at 
Two o'clock, P.M. on Saturday, the 6th of March, being the Twenty- Seventh 
Anniversary Meeting, 

The Right Honourable Sidney Herbert, M.R, Vice- Patron of the 

Institution, in the Chair, 

I. The Proceedings of the last Anniversary Meeting were read. 

II. The Minutes of the Special General Meeting of the 4th of January, 
1858, were read. 

III. The Aiinual Report of the Council was read, as follows :— 

1. In submitting to the Meeting the Twenty-seventh Annual Report, 
the Council have much satisfaction in stating that the past year has been 
one in which much has occurred to elevate the character and confirm the 
stability of the United Service Institution. Although their sanguine ex- 
pectations may not have been altogether realised, either in the amount of 
support received from the naval and military services, or in the full develop- 
ment of the professional objects to which the Institution is devoted, yet the 
Council have reason to congratulate the Members upon the increasing 
interest with which the Institution is regarded, and the assistance which 
they have derived from Her Majesty's Government. 

2. The embarkation for India of a large portion of the army stationed 
in this country has been disadvantageous to the interests of the Institution. 
The Council had obtained the co-operation of many officers of high rank 
in the various military districts, and local committees were on the point of 
being organised, for the purpose of making its objects more generally 
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knowD) when the several corps in the different camps and garrisons recrived 
the route for service. 

3. Notwithstanding this disadvantage, 176 new Members have joined 
the Institution during the year ending Slst of December, 1857 ; while the 
deaths and withdrawals amount to 164. The names of 48 Members whose 
subscriptions have been in arrear for four years and upwards, have, in 
compliance with the laws, (section 6, clause 4,) been removed from the list. 
The decrease in the number of members is, therefore, 36. A detailed state* 
ment of the changes among the Members, and the Tabular Analysis^ 
appears in page 308. 

Finance. 

4. The Council now submit the General Abstract of the Accounts for 
the Tear 1857, as audited on the 18th of February, 1858. (See opposite 
page.) 

5. The ordinary receipts have exceeded the estimate by £175 ; thereby 
effectually covering the deficiency of £92, which had been calculated upon 
in framing the estimate for 1857. 

6. In the Report of last year, the Councii. acquainted the Members 
that Her Majesty's Government had consented to place upon the Estimates 
an annual grant to the Institution, provided that security was given for the 
proper application of the sum, and that the advantages the Institution held 
out were permanent, and such as would justify a grant of public money. 
The reply of the Council to these inquiries was considered satisfactory, 
and Colonel Lefroy, who is a Member of the Institution, and attached to 
the War Department, was elected upon the Council. A vote of £400 was 
accordingly proposed by Her Majesty's Government, which received the 
sanction of Parliament. 

7. It has been frequently the duty of the Council to remark upon the 
paralysing effect of the heavy rent and taxation, (viz. £430,) upon the 
resources of an Institution attached to the interests of the Naval and 
Military Services ; and they gladly take this opportunity of recording their 
acknowledgements to Lord Panmure, the late Secretary of State for War, 
through whose immediate agency the grant has been obtained, and which 
has already enabled them, as will be hereafter shown, to improve the 
scientific departments of the Institution. 

8. At the same time the Council most earnestly impress upon Members 
their conviction, that, important as this assistance is, it is only upon the 
exertions, the professional spirit, and the zealous co-operation of individuals, 
that the Institution can safely rely ; and that a dependence upon Government 
aid would be fatal to its interests, if unaccompanied by self-reliance, and 
the good-will of the officers of the naval and military professions. 

9. The total expenditure of the year has exceeded the estimate by 
£915 ; but of this amount £250 was expended subsequently to the receipt 

Y 2 
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of the grant above adverted to, for the improvement of the Library, in 
printing the Journal, and in Lecture expenses. There has been an in- 
crease in the following instances : — wages, £5, in consequence of the em- 
ployment of temporary servants during the improvements in the Museum ; 
printing and stationery, ^174, ^34 of which were for bills of 1856; 
artificers' work, £66, of which £27 were for arrears of 1856 ; Library, £34 ; 
and £10 for painting and papering the Secretary's quarters. On the other 
hand, there has been a decrease under the following heads: — Secretary's 
salary, £38; fuel, £13; lighting, £6 15*.; postage, £15; advertisements, 
£14 ; rates and taxes, £20. 

10. The undermentioned new items also appear: — £63 11*. 9c?. for 
printing and circulating an address to the officers of the two services, and 
for extra reports, as recommended in the Report of last year ; ^20 donation 
to the clerk for the extra work he performed during the illness of Mr. 
Tonna ; £9 4*. 6c?. for fixtures in the Secretary's rooms ; and £27 for 
Income tax, upon the salary of the late Secretary, and upon the wages of 
the Clerk and head Porter. 

11. The Council have also to remark that they have altogether paid 
£87 for bills incurred in 1856, wbich, owing to the state of health of their 
late Secretary, were not in their hands at the time when the estimate for 
the expenses of 1857 was drawn up ; and there is now a bill of £35 out- 
standing since 1849, for printing a portion of the Catalogue of the Museum, 
but which, it is believed, was not brought forward by the late Secretary 
for payment, in consequence of the work being in progress. 

12. In the Report of 1857, the Council called attention to the excess 
of the expenditure over the ordinary income in 1855 and 1856, amounting 
to £164, which was paid out of the Life Subscriptions of those years ; 
and which, according to the established practice of the Institution, should be 
repaid for the purpose of being invested. The Council have the satisfac- 
tion of informing the Members, that after they received the grant from 
Government, they invested £150 in the purchase of Stock. They have 
also invested £100 of the Life Subscriptions received in 1856 and 1857, 
and the sum which now remains to be invested is £17. 2^. 9c?. 

The Stock, therefore, now amounts to £1038, 3 per Cent. Consols. 

13. The Council have much pleasure in bringing to the notice of the 
Meeting, that the List of Members who have augmented their Annual 
Subscriptions from ten shillings to one pound is steadily increasing, viz., 
from 92 in 1856 to 106 in 1857 (see page 309). It has been frequently 
urged upon the Council that the annual subscription of ten shillings is 
too small, and that the interests of the Institution would be benefited, if it 
were raised to one sovereign, even if they lost the support of many of the 
Members. The Council have carefully considered this subject, and it is 
their opinion that it is a great object to obtain the co-operation of as large 
a number of officers on full pay as possible ; that, as so large a portion of 
the army and navy serve abroad, it could hardly be expected that they 
would he willing to pay an increased subscription during their, absence ; 
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and that, as the Institution seebs to be a benefit and a source of interest to 
the whole military service, no officer should be excluded on account of the 
amount of the subscription, should he wish to become a Member. Although 
the Institution has for some years suffered from want of resources, yet tibe 
improvements which have recently taken place, and the power which 
the Council now enjoys of making it more useful and attractive, have 
decided them to decline to make this proposal. 

14. At the same time they do not hesitate to say, that the voluntary 
increase of their annual subscriptions by Members is calculated, in the 
highest degree, to confirm the stability of the Institutipn; and they 
earnestly entreat those Members who take a personal interest in its 
success, who have the opportunity of making use of it, and who value the 
Journal that is now published, to give the subject their most favourable 
consideration. 

15. The Council have to express their acknowledgements for the 
liberal donations which have been received from several of their Members, 
a list of whom appears in page 310. 

16. The following is the estimate of the ordinary Receipt and Expendi- 
ture for the year 1858 : — 

ESTIMATE OF PROBABLE RECEIPTS AND EXPENDITURE FOR 1858.* 



Expenditure 
Secretary's Salary 
Clerk's Salary . 
Servants* Wages . 

Ditto Clothing 
Fuel .... 
Lighting 

Domestic Sundries 
Postage 

Assessed Taxes. 
Income Tax for Clerk and 

Porter 
Rates 

Ground Rent 
Printing, Stationery, &c. 
Fire Insurance . 
Advertisements . 
library 
Artificers, Repairs, Casual 

ties, &c. . 
Lectures 
Bill for printing Museum 

Catalogue in 1849 . 
Balance • 



£ 


8, 


d. 


150 








72 








300 








36 








45 








20 








20 









Receipts. 
Annual Subscriptions . 
Entrance Fees . 
Dividends . 

Estimated Income 



£ s. d. 

. 1250 

. 150 

. 30 

. 1430 



30 

100 

5 

120 

200 

50 

29 
35 
50 

100 

30 

35 

3 



£U30 



;£1430 



* The grant from Government is not included in the Estimated Receipts, as it is 
not yet voted ; on the other hand, the expense of printing the Journal, &c., is excluded 
from the Estimate of the Expenditure. 
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The Secretary. 

17. The Council regret that it is their duty to record the death of 
their late Secretary^ L. H. J. Tonna, Esq., who had been engaged in the 
service of the Institution upwards of twenty-one years, during which time 
the Institution had derived great benefit from his ability and zeal. For 
the last few years a long and debilitating illness had impaired his efficiency, 
though he continued to exert himself in the discharge of his duties. After 
his death, Colonel Alcock kindly undertook the office of Honorary Secre- 
tary until a permanent appointment was made. 

18. A Committee was appointed to make the necessary arrangements for 
filling the vacant office. They announced by advertisement the terms and 
requisite qualifications : viz., that the office be limited to officers who have 
served in one of the military professions ; salary, £150 a-year, with un- 
furnished apartments and fuel; age, not to exceed 45. Also that security 
to the amount of £400 would be required. After an examination of the 
testimonials of 62 candidates, they recommended Captain Burgess of the 
Indian Army, as duly qualified for the office of Secretary and Curator, 
and accordingly he received the appointment. The alterations which have 
since been made in the Institution have required considerable exertion on 
his part, and the Council have every reason to be satisfied with the choice 
they have made. 

The Journal. 

19. The Council have now to announce that as soon as Parliament 
sanctioned the grant proposed by the Government, they decided upon pub- 
lishing a Journal of their proceedmgs. They have for years anxiously looked 
forward to the time when it might be in their power to carry this object 
into effect, as a means of developing the design of the Institution. 

20. The Council propose to publish three or four numbers of the 
Journal in each year. The lectures delivered at the Institution, or an 
abstract of them ; the proceedings of evening meetings ; a description of the 
inventions exhibited ; illustrated when necessary by maps and diagrams^ will 
be published in the Journal, under the direction and at the discretion of the 
Publication Committee. A list of the Members who have joined the Insti- 
tution ; a list of Donations, "of increased Subscriptions, and of the Presents 
received, with the donor's name, will also be duly recorded. 

21. The Council seek by means of the Journal: — 

1st. To issue-to their Members a professional and scientific periodical, 
useful, instructive, and interesting, worthy of the Institution and the Ser- 
vices, whereby officers of various acquirements may have the opportunity 
of imparting their information for the benefit of their comrades, by which, 
research and study will be promoted in some, and through which, informa- 
tion and instruction will be obtained by others. 

2nd. To give those Members who are serving abroad, or who are not 
able personally to attend at the Institution, a full and complete report of its 



PEOCBBDIirGS AT THE TWENTT-8EVEMTH ANNIVER8AET MBBTINO. 289 

proceedings, so that they may as far as possible derive a benefit from being 
Members, and feel an interest in its progress. 

22. Three numbers have already been published, and it is confidmitly 
expected that they will be found to do justice to the lectures delivered* and 
be a credit to the Institution. The Council trust that ere long the 
Journal may become an important work for the circulation of professional 
science. 

23. The Council, however, must not disguise from the Members, that 
in preparing this periodical in the style alluded to, illustrated by maps, 
plans, and diagrams, they are incurring an expense nearly as great in 
amount as the grant they receive from Government, a portion of which 
ought to be devoted to the Library, Lectures, and Model-rooms. While, 
therefore, the Council have adopted the course which they think is right 
and desirable for the interest of the Institution, they at the same tune 
express a hope that the Journal may be an additional inducement to officers 
of both professions to give the Institution their support. 

24. The Council propose for the present to forward the Journal free 
of expense to all Members in Great Britain whose addresses are known ; 
and to transmit it to the head quarters of each Colonial station, for officers 
serving abroad. 

The Lectures. 

25. The Lectures delivered, and the papers read at the evening meetings, 
last year were of a high order, and by gentlemen of distinguished abilities, 
upon subjects of great interest and professional utility. As these are now 
recorded in the Journal, the Council do not think it necessary to reca- 
pitulate them here. When they have so much reason to be grateful 
to those who have so kindly given their services, it would be invidious to 
particularize, as their names were a guarantee for the efficient exposition of 
their subjects ; but a Lecture delivered by Lieutenant Walker, a young 
officer of the Royal Engineers, deserves to be noticed; although little more 
than a year in the service, he evinced a knowledge of the higher branches 
of his profession, and explained his subject in a manner that did him the 
greatest credit. 

Sevastopol Model. 

• 26. The Council beg to acquaint the members that a new model of 
Sevastopol and the South of the Crimea is in course of construction under 
the superintendence of Colonel Hamilton and the Committee appointed to 
carry it out. A full account of the circumstances, under which this 
model has been commenced, appears in No. 1 of the Journal, page 75. 
That part of the model representing the siege, and the country south of 
the great harbour and of the river Tchemaya, which had been accurately 
surveyed by the Royal Engineers, and in part by the Engineers of the 
Sardinian army, has been in great measure completed. 

27. The northern part of the harbour and the country about the 
Mackenzie heights will shortly be commenced, as the Committee have 
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received infonnation that the plans of the Russian survey have been 
transmitted to England, copies of which have been placed at the disposal of 
the Committee. The Council congratulate the Members upon the receipt 
of such interesting documents, so highly conducive to the more accurate 
completion of the model. 

28. In order to defray the necessary expenses of the work, a subscrip- 
tion list was opened ; when his Royal Highness the Prince Consort, to 
whom the Institution is indebted for the suggestion, that a correct model of 
the position of the Allied attack and Russian defences at the capture of the 
city should be permanently preserved, added another mark of the kind 
interest he takes in the Institution by subscribing £50 towards this 
object. 

A List of the Subscribers is annexed (page 311), but the amount as 
yet contributed falls considerably short of the sum required. 

29. The Council have to express their acknowledgments for the great 
fatcilities that have been afforded by Mr. Cole, who granted a space in the 
Museum of Science and Art at South Kensington, for the construction of 
the model. 

Presents. 

30. A List of the Presents received since the last evening meeting is 
appended, (page 313). Amongst these, the Council wish to draw special 
notice to the Plans of the Sardinian Survey of the Crimea, presented by 
General della Marmora ; to the specimens of Percussion Rifles and Muskets, 
presented by the Secretary of State for the War Department ; and to the 
munificent contribution of Edward Jekyll, Esq., late Grenadier Guards, 
who has presented a collection of 24 Models of various descriptions of 
Steam Engines. 

Vice-Patron. 

31. The Council have the pleasure of announcing that Field Marshal 
the King of the Belgians has become a Member of the Institution during 
the past year, and has accepted the office of Vice-Patron. 

Vice-Presidents. 

32. The Council have to lament the death of two of their Vice- Presidents 
during 1857, viz : — Vice- Admiral Lord Radstock, and Rear- Admiral Sir 
Francis Beaufort. They have elected to that office Lieutenant-Colonel 
Alcock, to whose exertions, both before and after the death of their late 
Secretary, they were much indebted, and Captain Ford, who has ever been 
a most useful and active supporter of the Institution. 

The Building. 

33. In the Report of 1857, the Council informed the Members that 
they had declined to accept the sum of £750 offered by the Metropolitan 
Board of Works, in full satisfaction of all claims in respect to the damage 
done to the building by the operations in repairing the large sewer, and that 
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they had requested the Board to restore the huilding to its ori^al 
condition. 

84. The works for the restoration of the building were consequently 
commenced by the Board on the 6th of April, 1857, their progress 
has been watched by Mr. Poynter on the part of the Institution, and by 
Mr. Pennithorne on behalf of the Crown ; the rooms are now nearly com- 
pleted, and Mr. Poynter reports that, from the manner in which the founda- 
tions have been laid, he thinks there is no probability of a further sub- 
sidence in that portion of the building from the same cause. 

The Museum. 

35. Owing to the disturbance produced by these works, the Council 
considered that it was a fitting opportunity to clean and paint the interior 
of the Institution, a step which was much required. They also thought that 
the time had now come when it was their duty to incur some expense in 
giving the Institution a more attractive aspect. The Council would call 
the attention of the Members to the Waterloo Model Room and Lecture 
Theatre which have been coloured under the superintendence of Mr. Owen 
Jones, to whom the Council beg to express their thanks for his valuable aid. 

36. The expense incurred in washing the walls and in painting the 
great quantity of wood is no more than might be expected from the size of 
the building, and the nature of its contents ; while the additional expense 
incurred in the rooms above mentioned is only for the extra time consumed 
by using a variety of colours. 

37. The Museum has been entirely dismantled. The cellars and garrets, 
which were filled with a mass of heterogeneous articles, principally dupli- 
cates, have been cleared out : some of these had been there for upwards 
of twenty years, and consisted of books, skins of birds, geological speci- 
mens, and miscellaneous articles from various countries. 

38. The Council considered that it had become positively necessary to 
adopt a decided policy with regard to the several departments in the 
Museum, and to establish a principle of action, before they refitted it. 

39. During last summer, increased space for the display of military 
models being much required, it was seriously discussed in the Council, 
whether the specimens of natural history should be any longer retained. 
But, as such objects are included in the fundamental laws, it was decided, 
after consulting Colonel Portlock, a Member of the Council of Military 
Education, that sufficient space might be obtained for present purposes by 
removing the larger specimens. 

40. In December, however, the circumstances were entirely altered. 
The re-arrangement of the Museum was about to commence, and there 
was no space for the contents of the store-rooms. Colonel Lindsay, the 
Chairman of the Council, accordingly submitted a memorandum upon the 
subject, for the consideration of the Council, which they adopted ; they 
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fiirther decided to call a Special General Meeting to determine upon what 
principle the re-organisation of the Museum should be carried out. 

41. The meeting took place on the 4th of January, 1858 ; when it was 
decided that in Natural History the system of keeping types of species 
should be adopted, but that large animals should not be retained or ac- 
cepted. That in all the departments, duplicates, and such specimens as were 
not required in the re-arrangement, should be exchanged, or given away to 
other Institutions, at the discretion of the Council, reference being made 
to the donors when practicable. The Council need hardly add, fiiat the 
decision of the General Meeting was indispensable, in order to obtain space 
to exhibit to advantage the treasures collected in the Institution, and to 
give them a classification which would make them really instructive. The 
proceedings of the meeting, the Report founded upon the memorandum, 
and the resolutions adopted, are appended, (page 804). 

42. The Council have carried into effect this decision; and, in 
re-arranging the Museum, they have acted upon this principle: that 
every department should have a distinct object in view^ and be made, 
as far as their means allowed, subservient to an end; that each should 
be practical and methodical in arrangement, as far as possible, and con- 
ducive to interest and instruction. They have given increased space for 
the exhibition of naval and military models; and they have applied to 
the Admiralty and War Office for such models and implements of war as 
the Institution is not in possession of. They have also appropriated a 
room for the establishment of a Topographical and Hydrographieal 
Department. 

43. The Council are anxious to bring to the notice of the Members 
the laborious and unremitting exertions of the Special Committee appointed 
to carry out these arrangements. It was found necessary, not only to 
examine separately each article, but to look over and arrange, according to 
subjects, all the letters and MS. documents received since the foundation 
of the Institution, as a means of deciding upon the various details which 
came before them, and to facilitate a reference to the documents by those 
Members who wish to consult them. 

44. It may however be remarked, that this pressure of business has been, 
to a great extent, caused by the long-continued illness of the late Secretary ; 
while the necessity for a re-classification of objects in most of the Depart- 
ments was chiefly owing to the limited space that the Council have 
hitherto had it in their power to assign to them, a difficulty which they 
have now in part met, and which they hope eventually entirely to overcome. 

45. The Metropolitan Board have only recently given over the new 
rooms, owing to which, and to the necessary consequent delay in com- 
mencing some of their operations, the Council are not able to present the 
Institution in such a state of complete organisation, in all its departments, 
as they intended. 



PROCEEDINGS AT THE TWENTY-SEVENTH ANNIVERSARY MEETING. 293 

46. In addition to the re-arrangement of the Museum, a system of 
nomenclature has been adopted in every department, which will materially 
facilitate a reference to any particular subject. The small number of the 
MedisBval Arms of Europe at present in the Institution has induced the 
Council to delay for a time any attempt at a classification of that collec- 
tion, in the hope that it may shortly be increased, by the receipt of speci- 
mens both from the Tower of London and from individuals, when a 
similar system will be adopted to that which is seen in the European, 
Asiatic, and Chinese Armouries, as well as in the rooms containing the 
weapons of war of less civilised countries. 

47. The Council will now call the attention of the Members to the 
present appropriation of the several rooms in the Institution. 

The Institution is divided into ^\e different departments, viz. : — 

1st. The Library and Reading Rooms. 

2nd. The Military Department. 

3rd. The Naval Department. 

4th. The Ethnological Department and the Antiquities. 

5th, The Natural History Department. 

1st. The Library Department consists— 

Ist. Of three rooms, containing the Collection of Books and Manuscripts, and the 

Collection of Coins. 
2nd. Of a Topographical Room. 
3rd. Of a Reading Room. 

2nd. The Military Department is classed under two heads-— 

1st. Military Models, to which three rooms are assigned. 

2nd. Arms and Weapons of War, to which six rooms and two galleries are assigned, 

vi«. :— 

Two rooms to the Weapons of the South Sea Islands, of Africa, of New Zealand, 

and of Australia. 
One room to the European Armoury. 
One room to the Asiatic Armoury. 
One gallery to Chinese Armour. 
One gallery to South American Arms. 
One room or central staircase to Mediaeval Armour, &c. 
One room to Accoutrements and Miscellaneous. 

drd. The Naval Department consists of 3 rooms :«— 

N^. 1. Devoted to European Naval Models, chiefly English. 
N^ 2. Devoted to Foreign Naval Models, chiefly Asiatic. 
N^ 3. Devoted to Naval Guns, &c., and Naval Relics. 

To this department is added the series of models of the Steam Engine, 
from the earliest periods, lately presented to the Institution by E. Jekyll, 
Esq., late of the Grenadier Guards. 

4th. The Ethnological Collection is contained in 1 room, and the small 
Collection of Antiquities in a gallery down stairs. 
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5th. The Natural History is contained in 2 rooms. 

The room, in which is the collection of steam engines, is also appropriated 
to the exhibition of new patents and inventions, and to the display of all 
donations to the Institution during one month after their receipt, previous 
to their being placed in the Museum. 

48. The Council are aware that still much remains to be done towards 
the complete classification of the Collections they are at present possessed 
of ; and, also, that it is possible that the arrangements now decided on may 
hereafter require some modification, so as to adapt them to the ever- 
increasing demands of this Professional Institution. 

49. In carrying out the several alterations above referred to, the 
Council have received great assistance from the practical experience of 
Mr. Warrington Smyth, Doctor Livesay, Captain de la Chaumette, and 
Mr. Gould; and they desire to record their obligations to them. In 
pursuance of the power vested in them, they have elected Mr. Gould 
and Mr. Owen Jones Honorary Members ; as also Captain Lendy and 
Mr. Mallett, who have rendered valuable services to the Institution. 

50. In cleaning the Institution, and in re-organising the Museum, it has 
been necessary to incur considerable expense, which will probably amount 
to 5^500; but it must be remembered, that, while all other professions 
have establishments for promoting their peculiar sciences, the noble pro- 
fessions engaged in the service of their country by sea and land have not 
hitherto possessed an adequate establishment devoted to the advancement 
of Naval and Military science ; it is therefore better to expend the large 
amount above mentioned than to lose the opportunity which now presents 
itself of raising the character of the Institution, both in its position as 
a Museum, and as a means of promoting the progress of professional 
information. 

51. It is the province of this Institution to fill the vacancy which exists 
in the list of learned and scientific Institutions, among which Naval and 
Military science has been hitherto unrepresented, and almost unrecognised. 
Her Majesty's Government has shown a high appreciation of the design 
by the encouragement which they have given, and the pecuniary support 
which they have granted. The Special Committee have made every exertion 
to fulfil their duty at this important juncture ; and the Council believe 
that, if the course they have adopted receives the approbation of the 
Members, and if they are able to secure the cordial co-operation of the 
Officers of the Military professions, the United Service Institution 
will take a prominent position as a working Scientific Establishment. 

IV. Admiral Sir Thomas Cochrane, K.C.B., then moved — " That 
the Report of the Council now read be adopted, and printed for 
circulation amongst the Members." 
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The motion was seconded by Lieut.- General Sir William Codrington, 
K.C.B., who said, — 

I am sure I need not say how full the Report is, what information it gives to every 
Member, and what very valuable suggestions are contained in it. I hope that 
Members will increase their Subscriptions, which has been so fairly suggested. It is of 
very great consequence to keep up the means of meeting the current expenses, 
independently of the Government grant, thus leaving the Government money to be 
applied to the purposes to which it has now been devoted, namely, to the lectures and 
to the book which is printed, which is a most valuable addition to the records of the 
Society. I do not think there can be any person who has read the pamphlets con- 
taining the lectures that can be otherwise than extremely gratified by the good 
substance which there is, and by the very nice manner in which it is arranged. I 
therefore beg most cordially to second the Resolution. 

The Resolution was put by the Chairman, and carried unanimously. 

V. Vice- Admiral Bowles, C.B., proposed the following Resolution :— 
'*That the Thanks of this Meeting be given to Lord Panmure, late 
Secretary of State for the War Department, for the general support he has 
rendered the Institution, and for having obtained the sanction of Par- 
liament to a grant in aid of its Funds.'* 

I am sure that no members of the Government can employ their influence more 
creditably or more usefully than by assisting institutions of this description, and 
especially by furnishing to the youQger members of the joint professions that assistance 
which they so much stand in need of at the commencement and in the progress of their 
career, and which this Institution is so well calculated to afford. The specimens of 
professional models of all sorts, both Military and Naval, and the objects of natural 
history, will be the means of furnishing them with information which will be of the 
greatest possible advantage to them. 

Colonel Shafto Adair, Suffolk Militia Artillery," in seconding the 
Resolution, stated,— 

I believe, sir, it is scarcely necessary for me to add anything to what my gallant 
Ariend behind me has spoken concerning the merits of my Lord Panmure, and the 
feeling which this Institution must hold towards him. We find that he has taken an 
interest in its welfare; and I have been informed since entering the room that this 
interest has been carried up to the very present moment, and that we are in the receipt 
this day of a large number of cases from Woolwich, containing objects to be added to 
the magnificent museum which is now to be opened to the Members. 

Sir, in the admirable Report which has been read to you by your Secretary it seems 
to me that there is a paragraph in connection with this matter on which I may be 
permitted to say a few words. I refer to the eighth paragraph, in which you will see 
that, while we thankfully acknowledge the assistance which we have received from 
official quarters in the establishment of this Institution, still we impress upon our 
Members that it is to the individual self-reliance of the members of the two professions 
that the main good of the Institution must be attributed. 

My gallant friend behind me has spoken of the advantage that officers will receive 
from the information contributed to them from this central point in their distant 
quarters. I also trust that, while at the same time that information will radiate from 
this point to foreign countries, information will be sent back again from those very 
quarters. I have no doubt that many officers who have been familiar with our late 
Indian wars will have remarked how many drafts of operations, maps of the country, 
highly scientific plans of passes, which hereafter in the career which is opening to us in 
the East it will be very necessary to be acquainted with, are frequently in the possession 
of individuals from the want of a common centre. I believe that in most armies of the 
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Continent there is a general department nnder the Goyenunent in which these things 
may be deposited. I apprehend tliat this Institution would be a most fitting receptacle 
for such documents, and therefore it is, sir, with very great pleasure that I have 
observed the systematic shape which the operations of the Institution are now taking* 

I haye, I am afraid, spoken at greater length than I was entitled to as a young 
Member of this Institution, but I am one who, viewing it from the oivilian part of the 
community, has taken a very great interest in it, inasmuch as I see in this Institution 
the means of condensing into one focus an amount of information such as probably 
never was collected by any army or navy in the world, for there is no Institution whose 
services have been so generally displayed, as there is none in which, I believe, more 
interest is taken by the members of the professions. I therefore, sir, have tiie honour 
of seconding the Resolution. 

Colonel Lindsay said, — 

Before the Resolution is put, I wish to say a few words* I think it right upon the 
part of the Council to express the obligations they are under to Lord Panmure. 
When he was Secretary at War, seven years ago, he warmly supported the Institution, 
and had promised to endeavour to obtain a grant in aid of its funds, when a change in 
the Government took place. Negotiations were renewed by Sir Howard Douglas and 
myself whenever there appeared any chance of success ; and we have at last succeeded 
in our eflforts, and obtained a grant of ;^400 a year for the purposes of this Institution. 
In addition to this, we thought it most desirable that whatever the War Department 
could give us for the purpose of affording the means of instruction and information 
should be placed in the Museum, and we accordingly applied for various specimens and 
models of military machines, material, and implements. Lord Panmure took a liberal 
view of our application, and we received no less than eleven packages from Woolwich this 
morning, which we trust are merely the advanced, guard of those that we eipect from 
Chatham. By thus giving opportunities of information , I trust we shall be contributing 
to the general good, not of the military profession only, but of the country at large. 

Colonel Sykes, M.P. — 

I may be permitted to observe, that I am afraid that if the impression went abroad 
that the Government grant was a permanent grant, it might probably relax the eiSbrts 
which are so strongly and prudently recommended for the self-support of the Institu- 
tion, if it was believed that it was a permanent grant and could be relied upon. 
Members present. Sir, know well that the Government cannot grant annually any sum 
whatever — ^it comes entirely from the annual grant of the House of Commons in the 
Army Estimates ;• and the way to secure the permanence of that grant is to satisfy, not 
only Parliament, but the public, of the permanent good of this Institution. I think that 
the public mind will be perfectly satisfied upon the Report of the Council this day, 
and the manner in which it is proposed by the invaluable Chairman of our Council 
to carry the matter out. 

The Resolution was put by the Chairman, and carried unanimously. 

VI. Colonel Dunne, in proposing " That the thanks of this Meeting 
be tendered to Mr. Warrington Smyth, Doctor Livesay, Captain de la 
Chaumette, Mr. Gould, and Mr. Owen Jones, for the kind advice and 
assistance they have given to the Council in the several departments 
upon which they have been consulted/* said — 

I may be permitted to say that, having from the time I entered the Service been a 
subscriber to this Institution, for many years I despaired of success. Lately our 
indefatigable Chairman, Colonel Lindsay, has done so much that we may rival the 
Institutions on the Continent. I am perfectiy ashamed after what I have seen at Parif . 
I am sure that their regimental officers are not better than ours, and I do not see why 
fire Mhould not be equal to them in publication. If you look back to the early part of 
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tiie Frtnch Retolatioii, tht yetn 1763 and 1764, yoa will find lectures and pnb lk a t io M 
worthy of tha most scientific parties. Among others whidi apply to onr own pro* 
foasioD, there is a Report of the Black Forest on which Moore founded his retreat. 
I snppose that no model coold be made to surpass that, yet we hare nothing in England 
like it ; and when I first had to study my profession, I had to go to foreign countries 
for that information. I hope the Institution will flourish. I am quite certain that it 
may become much more efficient than it has been. 

Lieutenant-Colonel Alcock, of the East Middlesex Militia,— 

Mr. Chairman, — As a Member of the Committee, I hare had an opportunity of 
witnessing the exertions of the gentlemen who are named in Colonel Dunne's Motion, 
which is a Tote of thanks to Mr. Warrington Smyth, Dr. liresay. Captain de la 
Chaumette, Mr. Gould, and Mr. Owen Jones. I hare had an opportunity, almost 
daily, of witnessing the great trouble and labour which they have had, and the success 
which has resulted up to the present point, and of which the gentlemen now assembled 
hare an opportunity of judging for themselves. If they could figure to themseWes the 
state in which this theatre was when it was a receptacle for all the duplicates and 
refuse which came from the galleries and the garrets, and could compare it with the 
state which it now assumes under the hand Mr. Owen Jones, I think they would carry 
this Resolution with a great deal of enthusiasm. I have much pleasure in seconding 
the Motion. 

The Resolution was put to the Meeting, and carried unanimously. 

VII. Captain Fishbourne, R.N., in moving **' That the thanks of this 
Meeting be given to Edward Jekyll, Esq., late Grenadier Guards, for his 
munificent donation of twenty-four models of steam-engines, which are 
highly appreciated, both as a valuable addition to the Museum, and as 
coming from a Member who has already, on previous occasions, shown the 
interest he takes in the Institution by various contributions of a practical 
and professional character," said, — 

It is hardly necessary for me to say much to induce you, I am sure, to give your 
thanks, cordially, to Captain Jekyll. It is not only the interest which attaches to tha 
models themselves, and the interest taken by him in the Institution, but the fact that 
he himself has contributed very largely to the construction of these models. They are 
of a most valuable character ; they extend over a long period, from the time of the first 
application of steam to motive power by Hero, an Alexandrian philosopher, who lived 
before the time of our Lord, and they embrace all the principles which have been used 
in steam, whether as applied to land-engines or to sea-engines. In fact, we may say 
that We have substantially a type of every class of engine presented to us collected in 
this munificent donation of Captain JeykU. It is not only interesting, but highly 
instructive. Some may imagine that, because of the long period which has elapsed, 
and because the engine is an old engine, no value attaches to it ; but it is not so. This 
very engine of Hero hss been repeated again and again — it has been repeated, for 
instance, in Ruthven'^s application of steam in Scodand, and by an individual in 
America. In these old models the principle is the same, and it suggests ideas ; it is 
instructive ; it brings out mechanical intelligence, and it is exceedingly valuable. I 
have much pleasure in proposing that the hearty thanks of the Members of the Insti- 
tution be given to Captain Jekyll. 

Colonel YouKE, Hereford Militia, — 

Mr. Chairman, I have very great pleasure iu seconding this Resolution, and I will 
remark to the Members that this is not the first time that we are indebted to Mr. 
Jekyll for contributions to the models contained in this Institution. It is not only that we 
art Indebted to him for this very remarkable, and I suppose unique, collection of iteam- 
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eog^es which has been mentioned by Captain Fishboume, but we are also indebted to 
him for a collection of models of the different systems of fortification — a collection 
beginning with the earliest system of Vauban, and terminating with the late German 
system. Those models were all constrncted by Mr. Jekyll himself^ with the assistance 
of another active Member of our Council now present, Colonel Hamilton. , 

The Resolution was put by the Chairman, and carried unanimously. 

VIII. Major-General Lord Rokeby, K.C.B.: — 

Those Members who have listened to the Annual Report of the Council will natu* 
rally have observed the ground of the Resolution which I am about to have the honour 
of moving ; and after the opinions which have been expressed by those gallant Officers 
who have spoken, I have not the slightest doubt that you will unanimously accept 
and vote the Resolution which I shall propose to you. Anybody who has taken the 
trouble to look at what has been done by the Special Committee, who have undertaken 
the labour of re-arranging the whole of the specimens and articles of this Institution, 
will see the complete success which has attended their exertions, and how much the 
means of instruction will be increased by the judicious arrangement which is in pro- 
gress. I have the honour therefore to move :— 

" That the thanks of this meeting be given to the Special Committee, 
viz., Colonel Lindsay, Chairman of the Council, Colonel Hamilton, Colonel 
Alcock, Major White, Captain Fishbourne, R.N., Captain Jefferson, Mr. 
W. S. Lacon, Captain A. C. Tupper, and Captain Nolloth, R.N., for their 
exertions during the last four months in re-arranging the Museum, and for 
the success which has attended their efforts ; and also to the ofBicers and 
servants of the Institution." 

Vice- Admiral Sir George Sartorius: — 

I have much pleasure in seconding this Resolution. It has been always a subject of 
great regret to me, that an establishment of this kind, so full of elements of the utmost 
importance for the good of the two professions, has been in the state of comparative 
neglect in which we have seen it. But a great move has been made in advance. The 
judgment and good sense which has been displayed in the arrangement now made, I am 
sure, will remove one main cause why the establishment has not made more advance. 
The assistance given from the Government, 1 have no doubt, will contribute very much 
to its fiiture success ; and I trust that the two professions will render a liberal support. 
I regret very much that the few last years of my life have been so employed in other 
matters that I could not take a more active part in an Institution which, in my early 
days, it was always my most earnest desire to see established. But it is now esta- 
blished ; it has taken root ; and the good feeling which is shown on all sides by the 
Members, and by the GoTcrnment, I hope will tend to make it one of the most im- 
portant, and one of the most useful, establishments which the professions could have, 
in giving that character of information and education to the Officers which will make 
them much more useful Members of their profession than they have hitherto been. 

Colonel Lindsay: 

As my name is the first mentioned upon the list comprised in the Resolution, and 
being also the Chairman, not only of the Council, but of the Special Committee who 
conducted these operations, I feel that it is right to the Meeting to say a few words 
before the Resolution is carried. No Chairman was ever better supported as a Chair- 
man than I have been by the Committee who have supported me during four months. 
The business has been excessively heavy ; and I must say that during that time the 
gentlemen who have helped me in these operations have never flagged for a moment ; 
and I must do them the justice to say, that the Members of the United Service InstL- 
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tation owe them thanks for the time which they have spent, and the work which they 
hare gone through. We ditided ourselves into Committees, for the purpose of con- 
ducting this business. The first name that appears after my own is that of Colonel 
Hamilton, to whom we owe all the nomenclature which has been established. He 
has exerted himself in preparing that system ; and has, also, undertaken the arrange- 
ment of the Military Department. The next name which appears is that of Colonel 
Alcock, who has b^n good enough to take under his charge, aided by Naval Oflicers, 
the topographical and 5ie hydrogpraphical department. Major White has conducted the 
finance during that period ; while Captain Fishbonme, Captain Nolloth, and Mr. Laoon 
have been gcrad enough to undertake the charge and the arrangement of the Naval 
Department. Captain Jefferson, and Mr. LaoDn, and Major White hare also been 
arranging the whole of the papers of the Museum ; while Captain Tnpper has been 
good enough to take under his charge the arrangement of the armoury, ^e Committee 
have of course consulted together upon matters relating to all these departments ; and 
it will be a very great satisfaction to us if the arrangements which we ha?e made are 
ineh as to meet the approbati6n of the Meeting which is now assembled here. 

Before I sit down, if you will allow me, I will just say a very few words as to what 
fell from Colonel Sykes, in which I most cordially agree. We should not, as the 
Report says, depend upon the Government grant ; but I hope and trust that the Mem- 
bers of this Institution wiU, in their several stations, and in the several societies in 
which they mix, aid and assist this Institution by explaining what its objects are, and 
by getting their Mends to become members. I have had experience in this respect. 
I have been a great beggar, and I have begged with very great success. 

Now, Gentlemen, there is this point to be borne in mind. If you are inclined to 
become no more than a Museum, nothing is so easy as to do it. You may reduce hdf 
your expenditure at once, and having done so you may say. Take a shilling at the doors, 
people will be glad to come and pay a shilling, they will be glad to see the Museum. 
But if you have higher motives, if you have higher aspirations, you have the means of 
carrying them into effect yourselves. It is only to be done by the active co-operation 
of all our Members, and more particularly by getting the co-operatio;i of the Members 
who are serving upon full pay. Now I know that there is a difficulty there ; the great 
bulk of officers are serving abroad, or in stations remote from London, and therefore 
they very naturally say, '* Of what use is this Institution to us ?'' It has been 
perfectly true. I do not deny it. Our object now is to make the Institution valuable 
to all ; and if we can carry that object into effect by means of the Journal, the 
numb^ of which are now lying upon the table, we hope to carrjr the Institution to 
those officers. There is more than ten shillings' worth of information in that book- 
it is worth the money — and we hope by means of that book to carry the Institution to 
them, and to get them to come to us, in spirit at any rate, if they cannot do so in 
person. Now that is the object which the Council, of which I have the honour to 
be Chairman, have had, not only in the last year, but in the last two or three years ; 
and I hope that with your co-operation, and that of your firiends, you will be able to 
assist the Council in carrying this object into effect. 

The Resolution was put by the Chsdrman, and carried unanimously. 

IX. The names of Eight Members who retire from the CoUNCit by 
rotation were read, viz.:— 

Captam Baillib. Major Lwraine White, 

Lord LovAiNB. Colonel T. C. Smith, 

Admiral Gawen. Colonel Matheson, 

Sir Frederick Abbott. Major Sutherland. 

X. Colonel Ridley:— 

Before I propose the Resolution which I have to submit to the Meeting, and which t 
am sure will meet with the approbation of eyery person present, I will in a few words 
express the pleasure which I have felt layself, and which must have been shared in by 

z 
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eTtmho^f, at lie^rmg the Report re»d of t^is mogt valuable Instltation. I may m 
t^ it ia a ipost aatuinctor^ q»^ wliep we con|i4er tlie t^ gnat difficqlti^ iii»dec ^Im^ 
th|f Ifiatitutton has always laboure4. ^J gallant ^ena whp has jaat beep nHMilJllg 
hiii brought to my mind one occurrence, or several occorrenoes, wbuji pave hvpgi^ 
in my experience. Tbe subject of t|^8 Institution was mpre t)ian cmci» jpifDti!o^»d, ^ 
my qwQ table, when I had the honour of commanding a bjrigade in the Crimea* I wis 
a beggar, not a very good one, and I am afraid I am not like my gallant ^rionl. I gc(t 
a hw subscribers, but whenever I pressed the matter, the answer which J got was, " It 
lii |U1 very important for the ^ou8dM)14 Brigade, and fqr those who are iiear London, Uk 
Si^cribe to the Institiitiony but we shall never have the meaiis of secdng it.'' I|i vain 
I ^deavoured to convince them, that taking an inter^t in tbdr professian, for tiuit 
reason alone they ought to support us. 9ome of them promised ^ do so* Whetl^ 
they have done so I cannot say. I am afraid I did not foUojsr up the matter at oimm^ 
Qowever, I still hope that we may live to see the day when every one who haa th« 
interest of his profession at heart (and I wish that every one had it) will liheiaUl 
subscribe to the support of this Institution. I beg leave to propose the fbUowing 
Hesolution : 

'^ That the Thanks of the Meeting be given to the Members of the 
Council who retire by rotation, and that the following officers b^ elected 
to fill the vacancies, viz. : — 

M^or L. Wbitb. ) «^. ^^ Lieut.-Colonel Hooe, 1st Lifs Guardft. 

Colwl T. C. Smith. } SpLlT* Captahi JF. Grant, kte B. Art. 

Cokmel T. Mathbson. ) ^^^c^^^°' MiO..Gen. Sir Fsnwick Wuxuuf a, R. Aft 

Captain M. S. Nolloth, R.N. Colonel Shavto Adaib^ Suffolk IfiL Art. 

The Resplntion, having been seconded by Colonel Biqge, of the Noitli^ 
Umberland IV^tia, was put by the Cbairman, and carried unanimously. 

It was moved by Captain Pacice, seconded by Colonel Pasc^AI^ ^ 
fsanied unanimously, — ^' That the Thanks of this Meetii^ be girea to the 
Auditors, and that they be re<}uested to continue th^r valuable seryices for 
tjie eu9uing year, viz. :— 

joaisH CharubUi pep. Ass. Com.Genl. Captain J. $. A. Polby, Ute North Yo^ 

H. £llio7, Esq. Bifles. 

XooHAa I^^TH, Esq. Army Agent. John Cass, Esq. Navy Agent. 

The Chairman announced that the business of the day was concluded. 

(Signed) SIDNEY HERBERT, Chairman. 

B. BURGESS, CaplaiB, Seetetax^ 

Rear- Admiral Sir '^£[0M4S Herbert, K.C.B., hay^ bef^ called to 

the Chair, 

Rear-AdmipAl Smt G«orgs Back rose and sukl;^ 

Gentlemen, it is my pleasing privilege now to propose that a vote of Thanks shall be 
giyen to Mr. Sidney Herbert for the courteous and for the efident laauBsi in lilrliich 
he has presided at the Meeting this day. It is evident to me that this Sod^, in its 
nnaen^ed state, qb^ requires to be mortf generally hnown to^bd awweefaMl nwifere, 
1^6 adrantage of the itdrocacy of audi ft gebtfeiAiaa mMv, IfteAert aMst b^ niHMiftiiit 
to eyery ohe. GktttM^, it imJii U pipetrtso^ lad mb •» ctfogiWHrfcuaMWim 
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I ■rat friesti and d Mw ctBf m lo wail knomi to tUt ewm toy. l a titf ItniiMi 
of IB <id nrtiMry it wovld be " wattefol and ridiciiloiia to eieeaa." I tiiefefofa mmtmj 
caH iiyoB yon to gife Idm a fote of Thanki. 

Uent-Oeneral EHr William Codrington 9ec<mded the Mothm. 

Mr. Sidney Herbert— 

&r Tlionuui Herbert, and Gentlemen, I hope jon will allow me to say a feif wovda 
in thanking you for the honour which yon haye jnat conferred upon me. Ton art 
nvare that I owe to the United Serrices no common gratitade. I stand in the rather 
p0Oitiar position of haiing been the financial organ of both serricea in Parliament 
dnrtog some years, and I am always rejoiced to hate an opportnniW of expressing the 
deep feeling of gratitode that I have towards erery officer with whom I erer came in 
•antact in either senrioe, for the cordial assistance, as well as courtesy, which I 
hiTariahly receired. 

If I may be allowed to say a few words upon the subject of this Institotion, and Wn 
its present position, I will endeaTour to mahe them, at any rate, extremely short* ^nua 
is the first time that I hafe had the pleasure of attending a Meeting here. I hate 
heard with the greatest satisfaction the detaila which are contamed in the Repqrtf 
aboiring how this institotion is extending itself in usefulness, ui4 especially how it ia 
assuming erery day a more practical character, which will be ot the greatest adYantage 
to the officers of both services. I naturally ieel a diffidence in addressing upon any 
subject connected with the two services men who belong to them, I being only a 
dvUian. But, as a civilian, I have some experience at any rate of (if I may use the 
expression) the sUtus of the two services in public estimation. There is no doubt tha^ 
the Navy is the popular service in England. I know this, that it is easier to get 
1^1,000 in the House of Commons for the Navy, than it is to get j^lOO for the Army. 
Now, certainly, though I mention this as a fact, it is not trom any want of appreciation 
of the merito of the Army that I say it, but I tMnk one can apcount for ti^e fact^ We 
aie a free State, and we are an insular SUte ; and all free States having sea-boi^rd have 
slways been a great maritime people. There is a jealousy in this country of a large 
standing army, which has arisen from our free Institutions, and the evidence which we 
have aeen upon the continent that the large military defences necessary for the 
indfflpendence of those cquntries have frequently been used, and almost necessarily 
iised, for the repression of free Institutions. That I take to have been the origin of the 
leeliqg. That feeling is now more unfounded, and, in my opinion, more absurd, thv& 
any feeline can be as applied to England ; but the ^Qt is so. The Army has not in the 
House of Commons the same advantages which the Navy enjoys. Well, but now let 
me say this : that within the last few years I have remarked a very great change in this 
respect. The position of the Army has very greaUy improved. One advantage you 
have had — you have had war ; and the English people, when war is 'going on, when 
danger iias been imminent, and when success is fresh, are very grateful to those who 
have achieved that success, and their interest, if no other feding, prompts them to do 
their utmost to increase the efficiency of the service upon whi(£ their safety depends. 
9at there is also the prospect still before us of war. We have got, if I may so say, into 
a war groove ; and my belief is, looking at J^nglish history, that for some years to opme 
yonng officers will have much opportunity of acquiring practical experience in their 
pwfoasion. 

Now Ihere is another advantage, an advantage which I think has not been sn i B ci e ntly 
weighed, w^di tiie Army is deriving in the House of Commons, namely, from the le^ 
estahKshment of the Militia. I was very glad to see to-day one of the resolutions sim- 
parted by a very zealous and a very able Militia officer. iWe is no doubt that me 
feeliDg towards the Navy has been greatly strengthened in the House of Commona by 
tiie presence of a number of men who as amateurs take great delight in all qniss- 
^na of ship-hnilding and the navigation of i^ps, which of course haVe regard to tike 
mooestfid construction of the vessels, and to the appointments and seamanship of tiie 
Jiwry. ^hey ar^ of aH men, developing the Navy. They are men to whom the Nav^ 
fi-ilillefatad'lbv tiie introduetion of tiiat larger dass of ship which we have had in tM 
last few years. We have not had the same advantage in Parliament of men, not be^ 

z2 
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longing to the Military services, but who have a sufficient knowledge of those senrices 
to enable them to be usefdl in a like manner to the Army. We have Yeomanry officers. 
I am a Yeomanry officer myself, but we are a very dilettanti race compared with the 
Militia. I am satisfied that the many Militia officers who are members of Parliament, 
and men enjoying high station and influential position in the country, will be extremely 
useful as regards the feeling which is entertained towards the Army. They will under- 
stand and appreciate the wants of the Army, and the Army will derive great advantage 
from their assistance. 

I am afraid I am speaking at greater length than I ought to do. I might say this : 
looking at the list of the various subjects upon which Lectures have been given in this 
theatre during the last year, I am very much struck with the fact that you are certain here 
to have, as you are certain always to have during peace, the greatest attention paid to every- 
thing which concerns the strictly combatant parts of the two professions ; that is to say, you 
have the most scientific lectures upon strategy, upon tactics, upon fortifications, upon engi- 
neering, upon gunnery, upon projectiles. But there are subjects which are more difficult 
than those, and they are more difficult in the constitution of this country. I mean all 
the questions which concern the feeding of armies, and the sanitary precautions for the 
purpose of maintaining the life of armies, whether in the field or at home. Now I 
recollect that some years ago when I was Secretary-at-War, I was extremely anxious to 
have some opportunity given to the Army of seeing movements in the field, and the 
feeling at that time was so jealous upon the subject, that when that small camp was 
formed at Chobham I was persecuted for two or three nights together by a gentleman 
called a Liberal Member of Parliament, but whose liberality fell short of the cost of 
two artillery horses, which had been drowned in attempting to carry a gim over a 
bridge. That ^as thought so serious a matter, that it was a question whether the 
advantages derived- by the troops from seeing evolutions in the field could be put in 
competition with the loss of those two horses. That feeling has gone by, and we have 
how, both in England and in Ireland, large camps, and every means during the summer 
of officers and men seeing large bodies of troops together. But that other point, of 
how armies are to be fed, is one which you cannot practice in peace. I suppose there 
is no country in the world which is under such disadvantage, owing to the advantages 
which it possesses, as England is in this respect. You can practise troops in fifty 
thousand ways in the field, as everybody knows, but you cannot make artificial diffi- 
culties in order to teach your commissariat officers how to overcome them. In a 
country so small as this, intersected by railways, with the most enormous sources of 
supply, with great competition among tradesmen for that supply, 1 defy you to teach 
a Commissariat its duties during peace. It is most important, therefore^ that these 
subjects should be kept constantly in view, so that the theory of what we cannot 
practise should be studied and put forward as much as possible. The Navy, as it has 
always appeared to me, has an enormous advantage over the Army in this respect^ 
because, I may say, that there is no difference between peace and war to the Naval 
man. His commissariat he carries with him, his hospitsd he carries with him. The 
seaman in war is no worse off in any respect ; he is not exposed to greater hardships or 
difficulties (though to much greater dangers) than in peace. Except that you shoot 
your guns, and that you have men to shoot at and not a barrel (provided you are not 
shot at in return), I do not know any great difference between peace and war. But in 
the Army it is exactly the reverse. The soldier leaves his barrack, he leaves his 
hospital, he leaves everything, and then he is thrown upon his own resources to try and 
meet every possible unexpected exigency. The officer who commands has by his 
resources and his genius to meet these difficulties ; he has to supply from resources 
probably intended for some other purpose the immediate wants of his army. In short, 
this task is put upon him, that he has to make bricks without straw. For t^ese reasons 
I trust it will not be thought impertinent in me if I say that I hope that that class of 
questions will not be omitted from the consideration of the Council in the Lectures 
which are to be delivered. 

The same remark applies to all those sanitary questions which are of such importance. 
No armies that I ever heard of (at least there may be instances) have been destroyed by 
the sword. You have frightful instances of armies having been destroyed by disease. 
That has occurred almost in our own times. Take the Walcheren Expedition, where 
the mortality, I believe, was at one period at the rate of something like 900 per 1,000 
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per annimii taking it in that way. Take again that campaign of Napoleon, in which all 
Frenchmen tell you that a great army was destroyed by the severity of the climate ; bat 
which, if the statistics of the French War Office are to be believed, was an entire inven- 
tion, in order to cover the reputation of the Emperor, who had sacrificed his army to 
deficient commissariat arrangements, because, I believe it is a very well known fact, that 
of that army, which consisted of something over 300,000 men, there were but 55,000 
left on the 4th of November, which was three days before the frost began ; and so far 
from, the army having been destroyed in the retreat by cold, it was a most masterly 
retreat, because 40,000 men returned to France, and Napoleon lost but 15,000 men 
daring the great Russian retreat. These are two great signal cases. We have had 
another case later. Daring a great part of the Peninsula War, you had, I think, some- 
thing like SO per cent, of all the men in hospital, and only l|^ per cent, were there 
throngh wounds. Disease has been the scourge of armies from all time. These are the 
reasons why I think that these things should be considered. We have had a good deal 
of discussion upon that very subject lately. I must not get upon that which I am 
afiraid is my hobby at this moment, and as to which I have inflicted a ponderous blue 
book, and which I hope will be taken by the army as I have meant it, namely, as some 
return upon my part for the kindness which I have received from them ; but not upon 
mine only, for I have been aided by the most scientific and able colleagues that were 
erer associated with any gentleman who undertook a public inquiry of that kind. I 
intend it as a present, which I put into the hands of the army as a weapon with which 
I hope to see them combat all future Chancellors of the Exchequer, and all future 
Hooses of Parliament, in order that they may get those things done which I believe are 
necessary for their safety and for their convenience. I say that I will not now enter into 
that subject. Indeed, it would be very dangerous for you to pat me upon it, for it is 
too fresh in my own mind, and my mind is too eager upon the subject, for me to 
▼enture to touch it. But we have seen such instances in civil life of late years of what 
can be done by care in these respects, that we should be insane if we did not attempt to 
extend the benefits of sanitary science to the Army likewise. It is a new science. It is 
' a science of which the great mass of the civil population are totally ignorant. It is a 
science on which, I do not hesitate to say, that I bielieve medical men are ignorant. The 
fillet is, that their business is not prevention, but cure — ^the business of sanitary science 
is not cure, but prevention. I see sitting beside me a very distinguished Officer of 
Engineers, who has given a most extraordinary proof of what can be done ; because I 
believe, that since 1846 the mortality in prisons has been diminished in some cases by 
one-half, in some cases by two-thirds ; and the previous mortality was certainly not the 
r^nilt of want of care, so far as food or clothing went, but it arose simply from a want 
of care in the construction of the buildings which the prisoners inhabited. 

In mentioning these things, I have spoken at greater length than I intended. All I 
can say in conclusion is, that it has been most gratifying to me to be allowed the honour 
of assisting at this Meeting to-day. I have made my apology for introducing these 
topics at aU. I may claim the character of a civil connection with the United Services, 
having been so long engaged in both ; and I have gladly availed myself of this oppor- 
tunity of expressing the deep interest which I take in the welfare of those two services 
to which the welfare and the honour of this kingdom are entrusted, and of also expres* 
sing my personal sense of the many obligations under which I am to every officer 
with whom I ever came into communication, either in the one service or in the other. 
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APPENDIX. 



PROCEEDINGS AT A SPECIAL GENEtlAL MEETIlIG. 

At a Speckl Meeting of the Mejnbei^ of the United Service Insti- 
TUTiOHf held in the Lihrary of the Institution, at Two o'cloeki f.m.| <m 
Monday, the 4tli of Januarys ld58| 

Majors-General Lord RoKEliYy E,C«B.| in the Chair> 

I. The Notice by which this Special Meeting was convened was read. 
|I^ The Report of the Council was read^ as follows :•»' 

Special Report op the Council. 

The Council submit the following Report of the state of the Museum, for the con- 
tideration of the Members t-^ 

1 . The rooms of the Institution being in an extremely dirty state, the Council decided, 
enrly in the month of October* to clean and paint the interior of the building. The 
tf usenm has in consequence been dismantled, and the garrets and cellars haYo been 
deared out. A great mass of heterogeneous articles has been thus brought to light, 
which have for years been stowed away» either as duplicates, or because Aere was no 
loom fbr them in the Museum. They consist of library bopks, many hundreds of birds, 
several boxes of geological and mineralogical specimens, and miscellaneous articles from 
tarious countries, shelU, coins, &c. 

9. The present period appears therefore to be not only a favourable opportunity, but 
one in which there is an absolute necessity, for seriously considering, and deciding upon 
the course which should'in future be adopted with regard to the seTerai departments in 
the Institution. 

8. It will be necessary briefly to describe the state of the Museum before it was dis- 
mantled for the purpose of cleaning the building. 

4. There have been three rooms hitherto devoted to Natural History. 

6. The specimena of Geology, Mineralogy, and Conbhology, iuive been systematically 
arranged to a certain extent, though not marked in a manner so as to convey interest 
and instruction; but litUe or no classification of the Zoological specimens appears to have 
been attempted. 

6; In the first small room there has been an indiscriminate mixture of Wrdsi bears, 
monkeys, snakes, fish, and insects. 

7. In the large room horns, skulls, and stufifed beasts, without arrangement or 
reference to genus. In the drawers of the cases a mixture of minerals, shells, botany, 
&c. &c., which had been put aside, no doubt, with the intention of adding them to the 
arranged collection at some future period. 

8. In the third room, cases of birds, only partially arranged. While in the back 
entrance attached to the naval department were to be found the jaws of a whaler and 
the skulls of Elephants in close proximity to ancient eastern stone inscriptions, the 
Francklin relics and Burmese gods; in fact, in the department of Natural History, the 
Institution has been little better than a show, and has not made use of its specimens in 
such a manner as to contribute towards the instruction of its Members ; upon which 
principle alone this department could be maintained in a professional establishment. 

9. Space also forms an important element in the consideration of this question. The 
Museum has been for some time so crowded as to make it difficult to dispose of articles 
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which have been of late yean presenM, and which has to some extent caused the 
accumulation before adverted to ; the collection having outgrown the accommodation, 
tn cbhsequence of this state of things, it had been seriously discussed in the Council, 
whether the department of Natural History, which in respect to the oljects of the 
Institution ranks in a secondary light, could be maintained to the exdusioh of articles 
more immediately professional ; it is however, an element in the fundamental laws of 
the Institution; the Museum Committee therefore thought it their duty to consult 
Colonel Portlodc, a Member of the Institotion) and one of the Council on Bfilitary 
Education, upon the subject. He expresses his opinion that the department should be 
ittidiitained; that a sll^t knowledge of Natural History opefis out sources of amuse- 
thciut and interest to officers on foreign stations ; but he strongly urges a more method!- 
cKl amingement. 

10. Slaving thus laid before the3feeting the general position of the Museum^ it is 
evident that some dear and decided rule should be laid down as to the mode of coll* 
ducting it in future. 

1 1 . With regard to Natural History, in which the most extensive action of the pruning 
knife is required, it is not, and can not be the object of this Institution to makesi 
collection such as a naturalist would visit for the purpose of pursuing a course of study, 
and of making himself acqiuunted with tlie minute varieties of Hie <tifferent spedes in 
creation. The Institution does not aim and it has not the space to make a perfiect 
collection such as might vie with those establishments solely devoted to that object. 

12. In keeping a collection of Natural History, It is impossible that the Institution 
can attempt to do more than provide for its Members, whose duties call them to every 
quarter of the world, the means of examining and becoming acquainted with the 
dlflferent types of the various classes bv which a taste for that study may be promoted, 
and the rudiments of information obtained, and through which recreation may be 
afforded in its pursuit in the field. 

is. These remarks can only apply in a limited degree to quadrupeds, for it is clear 
tliere is no room for large stuffed animals, particularly for those which may be seen alive 
or dead at other establishments. 

14. The Council will now briefly call the attention of the Members to the manner in 
which it is proposed to deal with the diCTeirent departments. 

ZOOLOGY. 

15. In that part of Zoology which does not indude birds or reptiles, it is proposed 
to get rid altogether of the large stuffed animals, retaining one or tviro smaller aUimals of 
rare and peculiar species ; to dispose of the duplicates of sculls, fish, snakes, kc,, and 
retain only single specimens to mark the class. With regard to the horns, of which 
there are numerous specimens of the same kind, as they are of an ornamental character, 
to retain so many as are required, and dispose of the rest. 

ORNITHOLOGY. 

16. In the section of Ornithology, the Council have reason to thank Mr. Gould, the 
eminent ornithologist, for the kind assistance he has rendered. He has inspected the 
coUection, and the spedmens which have been exhumed Arom the celltLrs, amounting to 
i(A less than 1,500 or 2,000. To add these to the collection is k clear impossibility ; 
many are duplicates, and the finances would not adUit of their being stuffed. Mr. 
Gould has written a Report upon the subject, and has detailed in what manner he ^uld 
make the collection useful and instructive. The arrangement whibh he suggests ifia 
lea^e many duplicates, and other spedmens which are hbt duplicates, to be disposed of. 
it tk proposed to carrv into effect the classification suggested by Mr. Gould, trhb had 
itibst kindly oiT^ired his services to arrange the collection. 

RBPtlLES IN SPIRITS. 

17. It is very questionable whethei this collection affbrds any interest to the Members, 
though they may be a source of curiosity to the visitors : many spedmens are more 
calculated for the College of Surgeons than an Institution of this description. It is pro- 
posed to retain those specimens which are types of species. 
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INSECTS. 

18. There is great want of classification in this section. Several boxes were found in 
the store room. Captain De la Chaumette has been good enough to volunteer his 
services to arrange this collection, which occupies only a small space. It is proposed to 
dispose of duplicates. 

MINERALOGY AND GEOLOGY. 

19. In this section many boxes have been for years stowed away in the cellars, and 
numerous specimens have been left in drawers unclassified. Mr. Warrington Smyth 
has looked over the specimens in the cases, and has written a Report on the collection. 
His time being much occupied, he has employed a student to examine the specimens in 
the boxes. It is proposed to dispose of all duplicates, and such articles as are of no 
interest. 

CONCHOLOGY. 

20. This section was some years ago put in order by Dr. livesay. There are, how- 
ever, many duplicates in the several drawers. There is also a collection presented by 
Lady Colvile, which has not yet been exhibited. Dr. Livesay will examine these specimens, 
and they will be added to the collection. It is proposed to dispose of the duplicates. 

NAVAL DEPARTMENT. 

21. Captains Fishboume, R.N. and Nolloth, R.N. have undertaken to report upon this 
collection, and to arrange for the disposition of the models of steam engines which 
Captain Jekyll has so munificently expressed his intention of presenting. There are 
many duplicates among the models of boats, &c It is proposed to class Siis collection 
as far as possible, and dispose of the duplicates. 

UBRARY. 

22. A great number of duplicate library books have been found in the garrets ; they 
are chiefly military, and of old date : also old army lists, navy lists, &c. On inquiry at 
Messrs. Parker's and Messrs. Mitchell's, there appears to be no sale for such books, and 
that they are little better than waste paper. It is proposed to dispose of them to such 
members who may wish for them, or to give them to other institutions. 

MISCELLANEOUS. 

23. The Lecture Theatre is crowded with a mass of heterogeneous specimens from 
almost every country. They have been arranged by countries as far as possible. It is 
proposed to keep those whidi are worth keeping, and which are not duplicates, and 
dispose of the rest. 

24. Having thus given both a general and detailed statement of the state of the 
Musexun, the Council now submit for the consideration of the Members a line of policy 
which they recommend to be adopted in reference to the Museum, both at present and 
in future. 

Ist. That the principle of exchange be adopted in reference to duplicates. 

2nd. That such artidesor specimens as are of no intrinsic value, either in themselves, 
or as illustrating a period or habits of a country, that are not types of species, even if 
not duplicates, be disposed of at the discretion of the Council, should want of space or 
convenience in classification require it. 

Sid. That large stuflfed animals be not accepted unless they have taken part in, or 
been killed in connection with, some professional operation or under some extraordinary 
drewnatance which may give them a diaracter of historical interest. 

4tii. That the plan proposed by Mr. Gould be adopted with reference to ornithology, 
ik«Q% bonet, rej^M, vlt, the principle of keeping types illustrating distinct species. 
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and that donations which do not come within this limit be not accepted ; and that 
artides rendered superfluous by the adoption of this principle be disposed of. 

61h. That in case the specific donor is known and is alive, he shall be informed of the 
intention to dispose of any articles he may have given. But it must be observed that 
mary of the boxes of birds have been in the cellars for from twenty to twenty-five years, 
and that it is impossible now to say by whom the greater part were presented. The 
same remark applies to the miscellaneous articles. 

25. In conclusion, the Council most strongly urge that the opportunity which pre- 
sents itself of establishing a decided policy, and of placing the Institution in such a 
position as to make it worthy of the support of the two services, should not be lost. 
They submit that now is the time to do so, and that to neglect it would postpone for 
years the elevation of the Institution into a practical working establishment. Every 
department should have a distinct object in view, and be made subservient to an end. 
Each should be practical and methodical in their arrangement as a means of information 
and instruction. 

26. In one department, however, the Institution has in 1857 taken a decided step in 
advance. The Lectures delivered have been of a high order and by gentlemen distin- 
guished for their abilities. The commencement of a Journal recording the proceedings 
and communicating professional information marks an important era in the existence 
of the Institution, and from which successful results may be anticipated. It is therefore 
only the more necessary that a line of policy should be at once adopted which may make 
each department conducive to the advancement of professional science and to the pro- 
motion of general information among the Members. 

Having thus explained their views as to the future conduct of the Museum, and the 
policy which they recommend, the Council now request the opinion of the Members 
upon the proposals they have submitted for consideration. 

Signed, JAMES LINDSAY, Colonel, 

Chairman of the Council, 

I. It was moved by Colonel Moncrieffe, and seconded by Captain 
Barnett, R.N. — 

That the Report of the Council be received and adopted. 
Carried nem. con. 

II. It was moved by Major-General Alves, and seconded by Captain 
Grant — 

That the Council be authorised to dispose of and exchange duplicates. 

Carried nem. con. 

III. It V7as moved by Doctor Thomson, and seconded by Lieutenant- 
Colonel BURNABY— 

That the Council be authorised to dispose of or exchange such articles or specimens 
as are not required in carrying out the more methodical arrangement of the Museum. 

Carried nem. con> 

Signed, ROKEBY, Major-General, 

Chairman. 

Colonel Lindsay having been called to the Chair, 

Colonel Yorke moved— 

That the cordial thanks of the Meeting be given to Major-General Lord Rokebt 
for his kindness in taking the Chair. 

The Motion was seconded by Captain Sweney, and carried unanimously. 



9D6 TwrntTT'Stratn AMtitrAt lucwkT. 

iSrATEUEHt OF ChaHGKG AMOMC the MbUBBKS since 1st 
Jandart, 1857 ^— 

life. Aimiul. T«tlL 
Mmnber of Members on the lit Jan. 1857 . 820 + £384 = 8304 
vho have joined during 185T 



880 


S550 


3380 


CbinaedboiiAiiiiiialloLift . . +3 


— 3 




833' 


2547 


3S80 


U&.AjmtMl. 






Deduct— DbUu doAig 18ST . . IS 97 






Withdnnli . . . W 






Names stznfk off for aoii-jMV- 






nmt . . . . 48 






U 


100 


ill 


NlliIiliagfHemIieT<lttJm.l6ii8 . 811 


+ 2847 c 


= 3168 






^^^^^ 



TASDLAR AMALTSIS OF TBI STATK OF TBI IKSTITPTIOlri 
To At 3l«t tf DMxmber, 189T. 






TWBKTT-SBVBNTH AKNUAL RXFORt. 



M9 



LIST OF MEMBERS WHO HAVE PAID 

INCREASED SUBSCRIPTIONS DURING 1857. 



£ 9. d. 
Abbey, R.,Mi^»Ule 72 Regt. I 
Abbott, Sir¥., 

Col. (ret.) Beng. Army 10 
Addison, J. £. 

Lt.Col.AMt.Qiia.Mait.OeB. 110 
Ainilie^ H. F. 

Lt.-Col., lite 83 Regt. 10 
Airey, J. M. C, Ueat., R.N. 10 
Airey, Sir Richard, (K.C.B.) 

Maj.-Gen., Qtia. Mast. Gen. 10 
Ansten, P. Colonel unat. 10 

Aylmer, F.W., Lord, (K.CB.) 

Admiral 10 
Back, 5ir Geo., Rear- Adm.R.N. 10 
Bagnold, Michael 

Maj,-G«i. Bomb. Army 10 
Baillie,J. Capt.26BeilgalN.I. 110 
Barrow, J. Es^., F.R.S. 

late Admiralty 10 
Bayly, V. T. Lieut. 54 Regt. 15 
Beaufort, Sir F., (K.C.B.) 

Admiral 2 2 
Belgians, 

His Majesty the King of 2 
Bell,W.H., Lieut. 3d LtDrs. 110 
Bentinck, 5ir H. J. W.(K.C.B.) 

Ldeut-Gen. 1 D 
Beresford, 22/. Hon, Wm. 

late Major 10 
Berkeley, 'E. S. F. 

Lieut. 2nd Life Gds. 10 
Bftknne, G; R. D. (C.B.) 

Rea^-Adm. 10 
Bowles, Sir Geo. (K.C.B.) 

Lieut.-Geil. 10 
Brien, C. R. Surgeon R.N. 10 
Bruee.^on.Rob. CoLGr.Gds. 10 
Bunbury, H. W., 

Lt-Col., Dep.-Adj.-Gen 10 
Baritbn,Wm.,CoL Beng. Army 10 
Cameron, D. A; Major-Gen. 10 
Garr; R., Capt. Royal Marines 10 
CiuriWrlght,H.,Col.Gren.Gds. 2 
Ghapman, F. E. (C.B.) 

CoL R.E. 10 
Cooke, W. B. 

late Lieut. 85 Regt 10 
Dacres, Sir R. J. (K.C.B.) 

Major-Gen. R.A. 10 
Damer, S. L. D. 

Capt. Sco. Fusr. Gds. 10 
Davidson, Jno. 

Surgeon (ret.) Beng. Army 10 
Dixon, W. 

Capt. Q. O. L. h Militia 1 



Doherty, Sir R. Migor-Gen. 
Douglas, W. Major-Gea. 

Doveton, Sir John (K.C.B.)] 

Lt.-Gten. Mad. Army 
Drummond^crkeley Mij.*Gfl&« 
DyneYor, Lou) G. R. 

Lt.-CoL Roy. Gum. MIL 
Egerton, C. R. Com. B«Nt 
Finoh, Htm. J. (C.B,) 

Lt.-Gen.. CoL 24 Regt. 
Fonblanque, J. S. M. 

Lieut. h.p. 2l8tFu8. 
Fraaer, H<m, A. B. 

M^. Sco. Fu. GkU. 
Gage, Hon. H. E. 

Mig. Roy. Svasez Mil. 
Gardmer, T. Bsq. 

late Purser H.E.I.C. Serf. 
Gaseoigne, E. F. MsJ.*G^. 
Gawler, G. (K.H.) 

Col, late 52 Regt, 
Gleig, Rev. G. R. (M.A.) 

Chaplain- General 
Goodwin, E. 

Capt. Cambridge Militia 
Gordon, Sir J. A., (G.C.B.) 

Adm. 
Gordon, Robert Capt R.N. 
Gore, Montagu 

Maj. North Som. Yeo. 
Grafton, A. 

Lt-Col. (ret.) Bomb. A^^my 
Grant, J, Capt. late B. A. 

Greene, Godfrey T. 

Lt.-CoL (ret) Beng. Eng. 
Hallet, C. W. Esq, Navy Agt 
Hamilton, F. W., (C.B.) 

Col. Gr. Gds. 
Hardinge, Lord 

Miy. Kent Mil. Art. 
Hardy, W. N. Capt R.A. 
Hatton, E, H. F. 

Capt Northampton Mil* 
Hindmarsh, Sif* John (K.H.) 

Admiral 
Hunter, W. Esq. (M.D.) 

late Colds. Gds. 
Ingram, A. H. Capt R.N. 
Jefferson,R. Capt.h.p.Cey.Reg. 
KnoUys, W. T. Maj.-Gen. 

Law,Hon.H.S. lateCapt.28Reg. 
Lightfoot, T., (C.B.) 

Lieut-Gen., Col. 62 Reg. 
Lindsay^i7oiiJamesCol.G.Gds. 
Lindsay ,B,J, C«^t«S<s%Fu«xGd(i« 



£ 9.4. 

1 

2 









10 









1 
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6 







































































■ \ 

















310 



TWENTY-SEVENTH ANNUAL REPORT. 



£ 8 d. 
MacGrigor, R. 6. 

Miy. ret Beng. Art. 110 
Money, Rowland, (C.B.)R.-Ad. 10 
Moniu, Eaton Maj.-6en. 10 

Monteith, W. 

Lieut-Gen. (ret.) Mad. Army 10 
Mondy, G. C. Colonel nnat. 10 
Newdigate, F. W. 

Lt-Col. Colds. Gds. 10 
Nicolson, Sir F. W. E. Bt, 

CaptR.N. 10 
Oke», C.W., Lient R.N. (K.W.) 

for 1857 and 1858 3 
Riget, Fred. CoL late Cld8.Gds. 10 
Pennington* Hon. J. F. 

Capt. Rifle Brigade 1 
Rabin,W.Lt.CoL(ret.)22Regt 10 
RadBtock, Loan, G. G. (C.B.) 

Vice-Adm. 110 
Raper,H.,(F.R.A.S.)Lt.R.N. 1 
Riley, Spenser H. Esq. Adm. 10 
Rokeby, Lord H. (K.C.B.) 

Major.Gen. 10 
Rooke, C. A. Esq. 

late Lt. Hon. Art Comp. 10 
Sabine,E.(F.R.S.)M.-Gen.R.A. 10 
Scott, Sir Sibbald D. Bart. 

late Capt Sussex Art. Mil. 10 



£. s, d. 
Smart, Robert Capt. R.N. 
Smith, H. P. late Lt. Rif.-Brig. 
Stanhope, P. S. Maj.-Gen. 
Stephenson, F. C. A. 

Lt-Col. So. Fa. Gds. 
Stovin,5trF.(K.C.B.,K.C.M.G.) 

Lt-Gen. 
Staart,J.F.D.C. LtCoLGr.Gds. 
Sykes, W. H. (F.R.S.) 

Col. (ret.) Bom. Army 
Taylor, H. G. A. (C.B.) 

Lt-Gen. Mad. Army 
Taylor,T. Col.(ret.)Beng. Army 
Taylor, T. M. Maj.-Gen. 

Thompson, G.F. Col.(ret)R.E. 
Thomson, Harry 

lieut-Gen. Ben. Army 
Twemlow, Greo. Col. Beng. Art. 
Vacher.F.S. Bt-Maj. 33 Reg. 
Walker,G.A. CaptDamf.Mil. 
Wildman, J. Col. nnatt 

Wilford, E. C. 

Lt.-Col. School of Musketry 10 
Wrottesley, Hon. Geo. 

Capt R.E. 1 
Wynne, W. Lt-Col. Colds. Gds. 1 
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Total £111 18 



DONATIONS 



RECEIVED DURING 1857. 



Alcock, T. St Leger 

Lt-Col. Roy. EastMidlsx. MiL 
Aylmer, H. Lt-Col. R.A. 

Beaufort, Sir F. (K.C.B.) Admiral 
Bell, C. W. Lieut 15 Huss. 

Carter, W. G. Esq. (F.R.S.) 

Solicitor Colds. Gds. 
Cnst, The Hon. Sir Edward 

Maj.-Gen. 
Dobie, R. Surgeon, R.N. 

Jefferson,R.Capth.p.(^lonRegt. 
Lee-Jortin, H. W. Esq. 

late 2nd Life Gds. 



£ 9. 



1 








10 


10 10 


3 





1 


1 


1 





1 





1 






1 



Ligertwood, T. Staff-Surgeon 
Lindsay, Jas. Col. Gren. Gds. 
Macdonald, A. 

late Lt.-Co]. 68 Regt 
Monro, D. A. late Maj. 16 Lane. 
Packe, E. late Capt. R. H. Gds. 
PoUock,5^ George,(G.C.B.)Gen. 
Ramsden, Sir J. W. (M.P.) 

Under Sec. of State for War. 
Shirley, H. Maj.-Gen. 



£ 


8. 





10 


10 





1 





1 





1 





1 






14 
5 
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LIST OF SUBSCRIBERS 



FOR THE 



CONSTRUCTION OF THE MODEL OF SEVASTOPOL. 



Field-Marshal H.R.H. The Prince Consort £bO 



£ 8. d. 

5^tr Roderick Murchison,F.R.S. 5 

General Stanhope 3 
Colonel Hon, J. Lindsay 

Grenadier Guards 2 

His Grace the Duke of Norfolk 10 
Colonel F. W. HamUton, C.B. 

Grenadier Guards 2 

Colonel Douglas Pennant 25 
Captain Hon, George Wrottes- 

ley, R.E. 10 

Major-General Breton 2 
Major-General Sir Henry Ben- 

tinck, K.C.B. 5 

General Sutherland 10 

Captain Packe, late R. H. Gds. 10 

Major Patterson 10 

Maj.-Gen.^trWm.Codrington 5 

Lt.-Col. Stuart Gren. Gds. 2 

Captain John Ford 10 

Col. Ridley, C.B. Gren. Gds. 10 
Lt.-Colonel Moorsom 

Sco. Fusr. Gds. 110 

General Earl of Beauchamp 10 

Lt..Col. Tipping Gren. Gds. 2 2 

M^j.-General Dupuis R. Art. 2 

Gen. i9t> William Gomm,K.C.B. 3 

Gen. <9ir George PoUockyG.C.B. 5 



Major-Gen. Angerstein 
Major-Gen. Douglas R. £. 
Major-Gen. Sir Charles Pasley, 
fL.CB. R. jli> 

Captain Manning 
Colonel Matheson 
Colonel P. S. Yorke 
Col. Upton, C.B., Coldsm. Gds. 
Colonel Cartwright, Gren. Gds. 
Lt.-Colonel Haygarth 

Sco. Fusr. Gds. 
Lt.-Colonel Neville 

Sco. Fusr. Gds. 
Colonel Clilffbrd Gren. Gds. 
Colonel Wood Gren. Gds. 

Captain Henry Hamilton 
Captain Keppel 
Sir Stephen Lushington 

R. N. 
Lt.-Colonel Wilford 
Captain Robert Hamilton 

Gren. GMs. 
Captain R. Jefferson 
Captain J. Grant H.P.R.A. 
Colonel Bigge 

Northumberland Militia 
Captain Edw. Bamett 



£ 


8. 


d. 


3 








3 








2 


10 





1 


1 





2 








1 








3 








2 








1. 








1 








1 








5 











10 





1 








1 











10 





1 
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TWEMTY-SSV^MTH ANNUAL I^BPORT. 



LIST OF NEW MEMBERS 

WflO HTAVE JOINED BETWEEN THE ISth JULY (THE DATE OF THE 
LAST EVENING MEETING) AND THE 31st DECEMBER, 1857. 



k A 



Live Members. 

Norton, R. T. L., Lieut., Gr«n. GvarcU. | Ramsden, Sir John D., Bart., Under 1^. 

of St«te for War. 



miu 



AsKVAh Subscribers. 
Field-Marshal t9e Kino of the Beigians, K.G. 
, llios. Hynde, Lt.-Col., Gren. Gds. Bingbam, A. 9., lient, 11th ^mutars. 



[alton, W. D.y lieat. Royal Middlesex 

Itifles. 

CorSefi E. A., Lient., Shrppihire Militia. 
Yonge, G. N. K.. Mijor, pep6t Battallion. 
Burgess, A. F., Commander^ Royal Nayy. 
Jones, W. P. d'AlHngton, Ensign, 4th 

Royal Middlesex Militia. 
Ohesney, F. R., Major-General, Boyal 

Artillery. 
Lc^lge, Hon. £. H., Lieut., Coldstream 

Guards. 
tnaeir, Daniel, Colonel, ret. fidOl pay,42ttd 

Boyal Highlandenb 
l^owden, C. H. C., Esq., Board qf Control. 
(Dumberland^C. S., Capt.,Royal Engineers. 
Lempriere, G. R., „ „ ,, 

Looock, Herbert Lieut. „ „ 

Lowry, R. W.. Lieut.-()ol., 47th E«gt. 
Fitsroy, C. C, Capt., 68th Light Infantry. 
Brooke, E. B., Colonel, 67th Regt. 
Hope, 0. W., Commander, Royal Navy. 
Campbell, James, Capt., Ist Royal Artil- 
lery. 
Miller, James, Captain, 11th Hussars. 
Trerelyan, H. A. „ 



» 



Steifart, D« S. „ ^ 

Shells, F. C. „ „ 

Gamett, A. P.^ Comet „ 

Tempest, A. C. „ „ 

Stewart, J. A. „ » 

Vostley, P. p. „ rt 

Somers, R. J. „ f^ 

Robinson, G. C. „ „ 

Anthony, P., Yet. ^i^rgeon ,^. 
Watson, Thomas, Lieut -Oolpnd, Madras 

Army. 
Maclean, P., Lieut.Xol., Royal Avtiliery. 
Fonblanque, B. Q. de, Asst.- Commissary- 
General. 
Burr, Edwd. TiiQs., Esq., Admiralty. 
Herbert, Henry A., lJin%.g Qoiikntm 

Guards. 
Seymour, W. F„ Lieut., Ck^dslfem Gkk. 
Blamire, Charles, Capt., 99th Regiment. 
Hennell, L., Colonel, ret. Bombay Army. 
Hood, W. H., Commander Royal Nayy. 
Harrison, J. M., Lieut., Hon. Artillery 

Company. 
Chamberlayne, J. C, Lieut., half pay 
Royal Artillery* 
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ADDITIONS TO THE LIBRARY AND MUSEUM 

SINCE THE 15th JULY, IS57 •- {continued flvm Page ^J9i). 

LIBBAET.— Books. 

(Tk4 Dcnofi" Names in ItaHct.) 



AGRICUliTURAL SOCIETY OF ENGLAND 

Crhe Royal) . Their Journal, Vol. XYIII. 
Fart l,No. 39. 8vo. Lond. 1857. 

The Society, 
AMERiCAif Catalogue of Books: or, 
English Guide to American Literature. 
8yo. London, 1856. 

Sampson Low, Son, and Co, 
ANDREWS (W. P.) F.R.6.S. &c. Letter 
to Lord Palmerston, K.G., on the 
Political Importance of the Euphrates 
Valley Railway, and the Necessity of 
the Financial Support of Her Mi^ty's 
Government. Mqf.-Oen. Chesney^ fi,A. 
Antiquaries (Society of). Archseologiai 
VoL XXXVI., Part 2., and Vol. 
XXXVIL, Part 1. 
Proceedings, 43 to 46. 
list of Fellows for 1856-1857. 

The Society. 
Akt Union of London. Report of the 
Council of the Art Union of London for 
1857, with List of Members. 
Ditto, ditto, unbound. 
Four Art Union Almanacs for 1858. 

The Society. 
Astronomical Society (The Royal).- 
Their Monthly Notices, Vol. XVL 1855- 
56. 

HjIeiBOirs of the Royal Astronomical 
Society, Vol. XXV. being the quarto 
half TQlume ios the Session 1855-56. 
GjT^enwich Observations, 1855. 

The Society. 
Astronomical Observations made at 

Uie ROYAb OBSSRVATOi^T^EniNBURGH. 

Vol. XI. for 1849—1854. 

r Charles Piaum Sm!^, Esq., 

Astronomer Royal, 

Banister (T.) Esq. Our Military System 

at Home and Abroad ; in a Letter to the 

Duke of Cambridge. PUaplu 8vOr 

London, 1857. The Author. 

Barro^, (J.) Esq. F.R.S. Svnmer Tours 

in Cei^ral Europe, 1855^56. Part ^. 

A Tour on the Continent by jftail and 
Road in the Summer of t852. 

Summer Tours in Central Europe, 
1853-54 
Diteo, ditto. Part 2. 

(PoUMiediA t^Tttm^A^t^V^sirmf^ 

^ The Author. 



Bbecber (Capt. A. B.) The Landfall of 

Columbus; or, his First Voyage to 

America. The Author. 

BipDLECOMBE (G.) Esq. &.N. Steam 

Fleet Tactic^. The Author. 

BopiE (J.) Esq., Maater, R.N. Qbter- 

vations on laying Telegraphic Cables in 

the deep Sea. Pamph. 8vo. London, 

1857. The Author. 

Bombay Magnetical and Meteorologioil 

Observations, 1854, 1855. 

Hon. E. I. Company. 

British Association. Report of the 

Twenty-sixth Meeting of the Bdtish 

Association for the Advancement of 

Science. 8vo. Cheltenham, 1856. 

The Sodfty. 
BuRNABY (Mi^r), Qren. Guards. -A €bW 
Short DemonitratioBs on the Advan- 
tage of employing a British European 
Legion in India. Pern. Large lolio. 
London, Sept 1857. 

Is it beneath the Dignity of a Nation 
to Employ Foreign Soldiers? Pam. 8vo. 
London, 1857. The Auihot* 

Chesnst (Miyor-General). Londo* to 
Lahore ; or, the Euphrates, Sdnde, aftd 
Pu^jftuh Railways. the Auikor. 

The Euphrates Railway the Shortest 
Route to ladia. 
Highways to the East 
European Interest in Railways m 
the Valley of the Euphrates. 
Glabve (Hyde), Esq. Colonizatloii, 
Defcaee,' and Railways 'm our Indian 
Empires 8vo« Lottdon^ 1^7. 

TheJmikor. 
Cust (Mi^QS-Qen. Hon. Sir Edw.) 

An&QlB of thtt Wa» of the 18tb Bem- 
tury, 1739—1759. Vol. IL 

The Author. 
Press ]^«u&ations for the Army, 1857. 
The Queen's Regulations and Qr^^ 
for the Army, 1857. 

The A4fufanif-€^eheral. 
Engineers (Royal}. Papers on subjiects 
connected witti the Duties of this corpj^. 
New Series. Vol". VI, 

TheEdS^ors. 

FAik&s (M^jor-Genend). Thel onlr Ap- 

proved Guide through all Stages or a 

Quarrel* The Author. 
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FoNBLANQUE (Edward Barrington de). 
Money or Merit; the Army Purchase 
Question considered with especial refer- 
ence to the recent Commission of In- 
quiry. 1857. 

Charles Skete, Esq, 
Edinburgh (Royal Society of). Their 
Proceedings. Session 1856-57. 

Their Transactions. Vol. XXI. Part 
IV. For the Sessions 1856-57. 

The Society, 
Gardiner (Sir Robt.) K.C.B. Question 
of Legislative Military Responsibility. 
Three Copies. The Author. 

Cursory View of the present Crisis in 
India, together with the Military Power 
of England. 8vo. London, 1857. 

The Author, 
Geographical Society (The Royal). 
Proceedings of the Royal Geographical 
Society of London. No. 11. 

The Society. 

HiGGiNS (W. F.) Esq. The Royal Navy 

Men's Advocate. 8vo. London, 1757. 

Army List, 1764. 8vo. London. 

List of His Majesty's Royal Navy. 

(Manuscript.) The Author, 

Lendt (Capt.). Maxims, Advice, and 

Instructions on the Art of War ; or a 

practical Military Guide for the use of 

Soldiers of all arms, and of all countries. 

Translated from the French by Capt. 

Lendy. 12mo. London. 1857. 

The Translator, 

Life Boat Journal (The). Vol. III. 

Nos. 25, 26, 27. Life Boat Institution, 

M ALTON (W. D.), Lieut. 2nd Royal Mid. 

Militia. Company and Battalion Drill 

Illustrated. The Author, 

Ordennanz Militare. 1815. 2 Vols. 

Maj,-(jfen, Falls, 
Raper, Lieut. R.N. Practice of Naviga- 
tion. The Author, 
Regulations for the Provision of Cloth- 
ing, Necessaries, AppointmentSi and 
Accoutrements for tlie Army. Pam. 
8vo. London, 1857. 

Secretary of State for War, 
Renmix (G.) Esq. On the Quantity of 



Heat developed by Water when violently 
agitated, &c. Pamphlet. The Author, 

RicoRDO PiTTORico Militare della Spe- 
dizione Sard in Oriente. 

The Sardinian Government, 

RoTAL Institution of Great Britain. 
Catalogue of the Library of the Royal 
Institution. 

Notices of the Meetings of the Mem- 
bers. Part 7. Nov. 1856--July 1857. 
A List of the Members, Ofl&cers, &c.. 
With the Report of the Visitors for the 
Year 1856. The Institution, 

Royal Society (Proceedings of the). Vol. 
VIII. No. 27. The Society, 

Scientific Corps. Two copies of the 
Report of the Commissioners on the 
Reorganization of the System of Train- 
ing Officers for the. Lord Panmure, 

SowERBY (James) F.L.S., &c. A New 
Elucidation of Colours, original, pris- 
matic, and material, showing their con- 
cordance in three primatives. Yellow, 
Red, and Blue, and the means of pro- 
ducing, measuring, and mixing them, 
with some observations on the accuracy 
of Sir Isaac Newton. 1 vol. 4to. Lond. 
1809. Capt, B, Burgess, Sec, 

Taylor (Rear-Admiral), C.B. Defence of 
the Coast of Great Britain, and other 
most important matters. The Author, 

Toronto (Canada), Observations made 
at the Magnetical and Meteorological 
Observatory at. VoL III., for 1846,1847, 
1 848. H. M, Government, 

United States Coast Survey for 1855, 
Report of the Superintendent of* 

United States Magazine. Vol. IV., 
No. 3. Col. S. Colt, 

Vacher's Parliamentary Companion. 
I2mo. London, 1857. The Publisher. 

Warrb, Animadversions of. 1639. 

Major-Gen. Bagnold. 

Zoological Society Proceedings. Part 
24 of 1856. 
Proceedings for 1857. Page 1 to 1 1 2. 
Ditto. Page 113 to 192. 
Transactions. Vol. IV. Part 4. 

The Society. 



- • fc —0 ■- 



MAPS, PLANS, AND CHARTS. 



103 New Charts. 
10 Corrected ditto. 
20 Books and Pamphlets. 
Lords Commissioners of the Admiralty. 
Chart of Utrecht, Holland. 
Maps of the course of the Scheldt, with 
the frontier of Flanders and Brabant, 
1789. 



Plans of Dunkirk from the year 646 to the 

3l8t December, 1768 (Manuscript). 
Atlas de Tltinerairedescriptif dePEspagne, 
par Alexander de Laborde. 

TV. F, Higgins, Esq, 
Plan of the Siege Works at Delhi. 

Mr. Wylde. 
Plan of Lucknow, bound and coloured. 

Secretary of State for War. 
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DRAWINGS AND ENGRAVINGS. 

View of Sunbury PracticaJ Military Col- Portrait of Lieut. Bellot, late French 
lege. Capt. A. F. Lendy. Navy. /. Barrow ^ Esq. 



ARMORY. 



with rammer and 1 



1 Brunswick Rifle, 

sword-bayonet. 
1 Musket, with rammer and bayonet, 

back-action pattern, 1838. 
1 Musket, with rammer and bayonet, 

smooth-bore pattern, 1839. 
1 Musket, with rammer and bayonet, 

smooth-bore pattern, 1842. 
1 Serjeant's Fusil, with rammer and 

bayonet, smooth-bore, 1842. 
1 Serjeant's Fusil, with side-pieces 
1 Victoria Carbine, with swivel rammer. 
1 Musket, rifled pattern, with jagged 

rammers and bayonets, 1842. 
I ditto ditto, 1851. 

1 ditto ditto, 1853. 



Rifle, short pattern, with rammer and 
sword-bayonet and steel mounted 
scabbard, 1856. 
1 Lancaster Carbine Rifle, with ram- 
mer and sword-bayonet. 
1 ditto ditto, N. P., with rammer 

and sword-bayonet, artillery. 
I ditto ditto, Sharpe'8 breech-load- 

ing short barrel. 

Secretary of State for War, 
Improved Cartouch Pouch. 

Rear- Admiral J, N. Taylor, C.B . 
A pair of South-American Spurs. 

Col. Tucker, R.E, 



MUSEUM. 



NAVAL DEPARTMENT. 



Piece of the timber of the Russian man- 
of-war " The Twelve Apostles,*' sunk in 
Sevastopol Harbour. 

Spencer Ponsonby, Esq. 



Portion of the Atlantic Telegraph Wire. 
Mesirs. OlasSf Elliott, and Co. 



MEDALS AND COINS. 



Roman Coin found near Chelsea, supposed 
to be of one of the younger Emperors 
of Constantinople. By J. Ewen. 



Crimean Medal, with clasps. 
South African Medal. 
Baltic Medal. 
Arctic Medal. 

Master of the Mint, 



NATURAL HISTORY. 



1. Fruit of the Coco-de-Mer 9f the Sey- 
chelles Islands, Indian Ocean, distant 
dependencies of the Island of Mauritius. 



2. Salmon caught with rod and line in the 
River Ness, in February, 1857, by 
General Sutherland. 

Lieut. -General Sutherland. 



2 A 
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MINERALOGY. 



Specimens from the site of the Conflagra- 
tion at Gateshead : — 

1. Sulphur which appears to have 
flowed in a liquid state through 
apertures into water. 

2. Sulphur and Soda mixed. 

3. Sulphur and Lead mixed, forming 
a Sulphuret of Lead. 

4. Piece of a Stone infiltered, when 
hot, with Sulphur. 



5. Piece of a Stone infiltered, when 
hot, with Sulphur. 

6. Ditto ditto. 

7. Piece of Charred Wood, the cracks 
and pores filled with Sulphur when 
liquid, similar to the infiltration of 
petrified wood. 

8. Piece of Wood encrusted with Sul- 
phur. 

Col. Tucker, R.E, 



ETHNOLOGICAL. 



A large Book, written on Palm Leaves, 

lacquered and gilt (Cambodian). 
A Book of Guadama. 
A Cingalese Book. 
A Siamese Book. 

Mr. C, &. Johnston, R.M. 



Rottee Cap of Palm Leaf, made at Coepang 
by Solgai Vasha, baptized Daniel, native 
of the Island of Rottee, near Timer. 

T. Baines, Esq. 



MISCELLANEOUS. 



Two Danger Signals for Railway Passengers. Captain J. Norton. 



NOTICES TO MEMBERS. 



CANDIDATES. 



1. The following Officers have a right to become at once Members 
of the United Service Institution without Ballot, upon paying 
their Entrance Fee and Annual Subscription, viz. — 

Princes of the Blood Royal ; Officers of the Navy, Army, Marines, 
Yeomanry, Militia; East India Company's Land and Sea Forces; 
Lord Lieutenants and Deputy Lieutenants of Counties. 

2. Candidates llable to be Balloted for. — Retired Officers; 
Civil Functionaries who are, or have been, attached to the Naval 
and Military Department ; Navy and Army Agents ; and Candidates 
for Commissions above the age of fifteen, whose names are on the 
List of the Commander-in-Chief for Commissions in the Army. 

SUBSCRIPTION. 

1. An Entrance Fee of One Pound on joining the Institution. 
The payment of a sum of not less than Six Pounds, in addition to 

the Entrance Fee, constitutes a Member for Life. 

The Annual Subscription shall be not less than Ten Shilungs, 
due on the 1st of January each year. 

2. When a Member joins the Institution on or after the 1st of 
October, he will not be charged the Annual Subscription on the 
following 1st of January, but it will become due in the subsequent 
January, fifteen months afterwards. 

ADMISSION. 

1. Members serving abroad, or non-resident in the United King- 
dom, are entitled to an Absent Member's ticket, which will admit 



their friends to see the Musetim. The name and address of the 
person in whose charge this ticket is given must be transmitted to 
the Secretary and appear on the ticket ; which must be renewed at 
the commencement of every year. 

2. The Museum is open from 11 to 5 in summer, and 11 to 4 in 
winter. Printed tickets for the admission of parties can be had on 
application to the Secretary. These tickets are available every day 
except Fridays, on which day Members only can personally intro- 
duce their friends. 

3. Members can admit two friends to the Lectures and Evening 
Meetings ; either by personally introducing them, or by tickets, 
which can be procured from the Secretary, except upon special 
occasions, when due notice will be given. 

4. The Institution will be closed to visitors the last week in the 
months of June, September, December, and Marc];i. 

5. Soldiers and sailors in uniform are admitted without tickets to 
see the Museum, Fridays excepted. 

6. Inventors and Patentees, whose inventions are placed in the 
Exhibition Room, may have a limited number of tickets for the 
admission of their friends, on personal application to the Secretary. 

THE JOURNAL. 

1. Members of the Institution are entitled to receive the Journal 
free of charge, so long as the funds admit of it, 

2. New Members are not entitled to receive the numbers of the 
Journal published before they join; but they, or other persons 
wishing to purchase the early numbers, can obtain them from 
Messrs. Mitchell, the publishers to the Institution, near the Admi- 
ralty. The price of each number is two shillings. 

3. For the present, the Journal will be sent, free of expense, 
to all Members in Great Britain whose addresses are known, or 
who signify their wish to receive it ; and it will be transmitted 
to the head-quarters of each Colonial station for Officers serving 
abroad. 

4. When each number of the Journal is ready for delivery, it 
will be advertised in the professional papers and in the * Times.' 



MUSEUM, 

In consequence of the very limited space in the Institution, and 
of the decision of the General Meeting held on the 4th of January, 
1858, the following are the rules under which presents will be in 
future accepted ; and the Council now point out those objects which 
they think most desirable for the collection. 

1 In zoology, the system adopted being that of keeping types 
of species, the Council will, at some future period, state the various 
specimens which they may be anxious to obtain to complete the 
series. 

2. Large stuffed animals cannot be accepted, unless they have 
some connection with a military operation, or have some remark- 
able or historical interest. 

3. The Council are anxious to improve the collection in the 
following departments : 

Armoury. — Arms of all nations in early and present times ; 

armour of different periods ; arms of distinguished 

warriors of all countries. 
Models. — Military works, naval architecture ; naval and 

military machines ; implements of war. 
Instruments or Models op the same. — In use for nautical 

astronomy ; for geographical position; for military sur- 
veying. 
Trophies and Reugs. — Colours ; standards ; arms or other 

articles captured in action ; or whatever may be of 

interest in illustrating the services of the navy and 

army. 
Maps and Plans. — Surveys of officers ; information as to fresh 

discoveries ; alterations in harbours, forts, &c. ; which 

may be useful to officers proceeding to foreign stations. 
Library. — Works relating to naval and military science and 

history ; geography ; travels and voyages ; statistics ; 

natural philosophy; mathematics; mechanics; astronomy; 

chemistry, &c. &c. 

The Council trust that Members who publish will 

favour the Institution with a copy of their work. 



4. When presents are received which are duplicates, or that do 
not come within the limitation determined on, and the donors are 
serving abroad, they will be taken care of by the Secretary until 
the pleasure of the donors shall be made known as to their future 
disposal. 

5 The Council are anxious to afford inventors of articles of a 
naval and military character every facility for the full exhibition 
of their inventions ; and will, on the recommendation of the 
Museum Committee, place it in their collection. If, however, space 
requires it, or if the invention becomes no longer available, the 
owner will be written to, to request his instructions as to its 
disposal. 



6. The Council earnestly solicit communications from ofScers 
upon all branches of knowledge connected with both professions. 
They are anxious to receive information from officers serving in the 
field, respecting details of operations, topography of countries, the 
effect of naval and military appliances, suggestions for improve- 
ment — such information to be read at the Evening Meetings by the 
Secretary. 



7. Information respecting the Institution will be advertised in the 
** Naval and Military Gazette," ** United Service Gazette," " The 
Wellington Gazette," and " The United Service Journal ;" and 
notices of Lectures and Evening Meetings will be sent to the Clubs 
in London. 



Officers wishing to become members of the United Service Institution 
may fill up one of the sulgoined forms^— tear out the leaf, and enclose it 
to the Secretary:— 

Form for becoming an Annual Subscriber. 
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It is my desire to become a Member of the United Service Insti- 
tution; and I hereby request and authorise my Agent [or Banker], 

Messrs. , to pay my Entrance Fee 

and Annual Subscription now, and as it becomes due on the 1st January 
in each year, to the Secretary of the Institution. 

Signature. 

Qualification 

for Membership. 



Form for becoming a Life Subscriber. 

It is my desire to become a Life Member of the United Service 
Institution ; and I hereby authorise my Agents [or Bankers], 

Messrs. , to pay my Entrance Fee 

and Life Subscription to the Secretary of the Institution. 

Signature. 

_ Qualification 
for Membership. 



Entrance Fee — not less than One Pound. 

Annual Subscription — not less than Ten Shillings. 

Life Subscription Six Pounds, in addition to the Entrance Fee. 



Officers in India may pay their Subscriptions to Messrs. Gillander and 
Go. Calcutta ; Messrs. Arbuthnott and Co. Madras ; or Messrs. Reming- 
ton and Co. Bombay. 
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